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AUTHOR'S  PREFACE. 


WiTRN  the  author  published  his  '  Outlines  of  Structural  and  Physio- 
lo^rical  Botany'  ten  years  ago,  it  was  his  intention  to  prepare  a 
second  volume  devoted  to  Systematic  Botany.  Various  circumstances 
concurred  to  prevent  that  plap  from  being  carried  into  effect,  among 
the  most  important  of  which  were,  first,  the  rapid  advance  made  in 
certain  departments  of  Structural  Botany  soon  after  that  date,  which 
rendered  a  recasting  of  the  existing  volume  desirable,  and,  secondly, 
the  gradually  strengthening  conviction,  derived  from  experience  in 
lecturing,  that  the  arrangement  of  the  matter  in  the  'Outlines' 
was  not  that  best  adapted  for  the  instruction  of  those  for  whose  use 
It  was  intended. 

Xot withstanding  that  the  author's  own  labours  have  been  chiefly 
in  the  field  of  Physiological  Botany,  he  quite  concurs  with  the 
opinion  expressed  by  the  distinguished  authors  of  the  *  Flora  Indica,* 
who  believe  that  disservice  is  done  to  the  cause  of  Botany  by  occu- 
pying the  attention  of  students  in  the  first  instance  with  the  abstract 
parts  of  the  science.  The  largest  class  of  students  of  Botany  are 
those  who  pursue  the  subject  as  one  included  in  the  prescribed  course 
of  mc<iical  education.  One  short  course  of  Lectures  is  devoted  to 
thw  science,  and  three  months  is  commonly  all  the  time  allotted  to 
the  teacher  for  hiying  the  foundations  and  building  the  superstruc- 
ture of  a  knowledge  of  Botany  in  the  minds  of  his  pupils,  very  few 
of  whom  come  prepared  even  with  the  most  rudimentary  acquaint- 
ance with  the  science.  To  direct  the  attention  of  the  student  to  a 
series  of  isolated  facts  and  abstract  propositions  relating  to  the  ele- 
mentary anatomy  of  plants,  is  to  cause  him  to  charge  his  memory  or 
hii*  note-book  with  materials  in  which  he  can  take  but  little  interest, 
from  his  incapacity  to  perceive  their  value  or  applications.  Some  of 
the  most  important  questions  of  Physiology  are  as  yet  in  no  very 
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adraaced  atatei  and  the  coofliotlBg^  evidence  on  many  of  these  cannot 
be  properly  appreciated  without  an  cxtenaire  knowled^  of  plants. 

But  if  we  endeavour  to  seize  the  floating  conceptionn  fumiahed  by 
©ommon  experience,  and  to  fix  and  define  tJrcm  by  a  course  of  exact 
practical  obaerration  of  the  more  accessible  characters  of  plants 
(ahowing  the  relations  of  these  as  they  occur  in  different  divisions  of 
the  Vegetable  Kiiigdum),  we  place  the  student  in  a  position  which 
flDAbles  him  to  proceed  at  once  with  an  inquiry  into  the  peculiarities 
of  the  pkuta  ha  meets  with,  and  in  this  way  to  acquire  a  fund  of 
praetieal  knowledge,  which  is  not  only  ab?«)lutely  requis;ite  before 
entering  on  abstract  intj nines,  but  is  especially  calculated  to  secnro 
his  permanent  interest  in  the  study. 

Ph3rsiolcigy  is  undoubtedly  of  the  highest  importance,  and  from 
its  nature  is  that  pnrt  of  the  Science  which,  wore  it  not  for  the 
above  difficulties,  would  with  most  advantage  be  taught  by  Lectttres. 
If  the  previous  education  of  medical  students  prepared  them,  as  it 
should,  with  an  elementary  knowledge  of  the  Natural  Sciences,  w© 
should  make  PhyiHi«ik*gy  the  most  con^spicuous  feature  of  a  course 
of  Botany  in  a  Medical  Sehoul,  In  the  meantime  we  sttbordinate 
It  to  the  other  branches  in  practical  teaohins:,  and  in  this  volume 
Itiive  dealt  with  it  in  what  wo  regard  as  its  prtjpcr  plac«  in  the  order 
of  «tudy. 

A  compendioiia  manual  of  a  siiienee  makes  peeuliar  demands  upon 
the  powcni  of  an  author.  Originality  of  matter  has  little  pluee, 
Tho  pxerctse  of  jnd^^cnt  and  conseieritloitstiess  in  i.*xaminutir»n  of 
original  aoaroes  are  evi»ry whore  d«mandt?d  ;  and  these  are  of  course 
tnoat  beneficially  employed  whtm  they  niAit  U]ion  an  ext^^nsive  basis 
of  praotioal  experience.  XTu^^h  rare  and  labour  have  been  expended 
in  the  pitrparation  for,  and  exorutton  of,  tlin  present  volume ;  and  the 
author  tntsts  that  his  exfM-rienoo  as  a  ieaeher  may  prove  to  have 
enabled  him  to  produce  a  gcKid  working  t«xt-book  for  the  itndent* 
from  which  may  be  obtained  a  groundwork  of  knowledge  tn  all 
braachee  of  the  Science,  without  the  attention  being  diverted  from 
Ilia  more  striking  fealorea  of  tlui  onbjeet  by  detaik  oomparativoly 
miiin|N!Rrtaiit* 

AUTHUR  HENFRKT. 

Ij»d<Mi|  Jam  Itifir. 
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EDITOR'S  PREFACE. 


Tff¥  Editor's  duty  in  superintending  the  publication  of  this  volume 
w»i  dear,  though  its  execution  has  proved  onerous.  To  revise 
tte  whole  wark,  to  eliminate  passages  which  the  progress  of  Bota- 
vieil  Sflieiiee  had  rendered  obsolete,  to  insert  now  material,  and 
t^  endeAToar,  as  far  as  circumstances  would  allow,  to  render  the 
hm6k  as  good  an  exponent  of  the  state  of  botany  at  the  present  time 
as  tli0  previous  edition  was  at  tho  date  of  its  publication,— such  was 
Am  emami  laid  down  to  bo  followed.  To  this  end  Professor  Hen- 
6^«  trxt  has  been  left  intact  in  all  caaes  where  this  could  bo  done 
wiHiottt  compromising  its  value.  In  particular  those  portions  which 
htm  ipecial  interest  as  embodying  the  results  of  the  lamented 
aathor^B  original  researches  have  been  carefully  retained, 

little  alteration  and  comparatively  slight  additions  have  been  needed 
in  the  chapters  relating  to  Morphology  and  PJiysiologic4il  Anatomy. 
Tlie  latter  department  especially  was  so  thoroughly  investigated  by 
At  aalhor  that  it  is  no  matter  for  wonder,  though  assuredly  it  is 
ftir  eaogratalation,  that  modifications,  relatively  unimportant,  were 
all  tliat  appeared  necessary  in  tho  portion  of  the  work  devoted  to 
tliis  subject.  Professor  Hen&ey  in  his  lifetime  waa  the  almost 
asBtaiX  representative  in  this  country  of  Physiological  Anatomy. 
CMbbIj  no  Englishman  has  of  late  years  earned  in  this  special 
^gfmrtment  so  well  founded  a  reputation,  and  great  has  been  the 
lass  la  Eo^ish  science  from  his  premature  decease. 

In  oclier  sections  the  changes  have  necessarily  been  greater.  The 
•jalcaiatio  description  of  the  Natural  Orders  has  been  condensed, 
snd  to  some  extent  recast*  especially  as  regards  the  Cryptogam ia. 
In  his  knowledge  of  this  latter  class  of  plants  the  author  was  also  jire- 
but  the  additiona  to  this  department  of  Botanical  science 
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have  been  00  greftt  and  ao  important,  that  considerable  reconstnic- 
tion  hiia  been  neceesary  to  bring  the  work  np  to  the  present  time ; 
but  hero,  aa  elsewhere,  wherever  it  has  been  practicable  t^  do  so, 
Profeiwor  Henfrcjr^s  views  have  been  scrupuiously  regarded. 

It  will  be  seen  that,  in  the  portions  relating  to  Sjrsteraatic  Botany, 
frequent  reference  has  been  made  to  the  views  of  Measra.  Bentham 
and  Hooker  on  the  affinities  of  the  vanous  familiei»  of  plants.  The 
voluine  of  the  *  Genera  Flaiitanim '  already  publinhed  by  those 
diatinguiabed  botanists,  and  which  it  is  to  be  hoped  will  speedily  be 
followed  by  the  remainder,  has  served  as  a  gtiitlo  90  far  as  ita  liraitt 
have  allowed.  In  the  caae  of  the  orders  not  included  in  the  above- 
named  volume,  the  Editor  ha8  availed  him.self  of  the  *  Flora  Austra- 
lifEgtsis  '  of  Mr.  Bentham,  the  second  edition  of  Ih.  Harvey's  '  Genera 
of  South-Afnean  Plants,*  edited  by  Br,  Hooker,  sa  well  aa  of 
flmnuicript  notes  kindly  placed  at  bis  disposal  by  the  latter  gentle- 
man. In  this  manner  it  is  hofMHi  that  a  g^eral  idea  of  the  views 
of  those  eminent  botanists  as  regards  the  affinities  of  the  larger 
groups  of  plants  may  be  obtained. 

Great  progress  hss  been  made  in  matters  pertaining  to  physiologf  , 
e^iecially  in  Germany  and  France,  since  the  publication  of  the 
OTtginal  edition ;  and  henoc  a  corresponding  amount  of  labour  has 
been  bestowed  by  the  Editor  on  those  portions  of  the  book  allotted 
td  the  eonsideration  of  those  subjects* 

The  seeti<ms  reUting  to  gvK)graphical  and  geological  botany  are, 
in  a  stndent'a  manual^  neoeasarily  treated  merely  in  outtine ;  and 
bsDce  they  have  been  left  nearly  as  written  by  the  author,  with  a 
bw  requisite  addittons  and  modifications. 

By  means  of  careful  ooiidensation,  redisposition  of  material,  and 
different  typngrsphical  arrangements*  a  large  arooimt  of  new  matter 
and  some  additional  illustrations  have  been  added,  without  nmisdaUf 
inen*aaing  the  size  of  the  volume*  In  this,  as  in  all  other  1 
the  ronvenienec*  of  the  student  hsJi  been  eaiifilUjr  1 
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The  words  "Section  A.  Ovary  inferior,"  at  p.  372,  line  23  from  the  top, 
ehould  be  deleted. 
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BOTANY. 


INTRODUCTION. 

flBCT,  I,  OBJECTS  ANB  SUBDmSIONS  OF  THE  SCIENCE. 

L  UOTAXY  IB  thai  department  of  Natural  Science  whicli  deals 
vitli  Flmite ;  a  knowledge  of  it  consists  of  an  acqudjitance  with 
m  body  of  accurately  observed  facts  connected  with  the  Vegetahle 
,  and  with  the  laws  which  have  been  deduced  from  them 
i  of  the  order  and  relations  in  which  they  present  tliem- 
wlfK  Id  nature. 

Xo  aiientpt  b  here  made  to  define  a  plant,  so  as  to  separate  the  abstract 
i  of  thii»  kind  of  being  from  that  of  minerals  and  animals ;  for  an 
1  exact  definitioD  cAmiot  be  properly  comprehended  witljoat  a 
r  witii  a  large  portion  of  the  mAtteT?>  which  it  is  the  object  of 
treatise  to  teach*    At  the  outlet  we  must  be  content  with 

of  a  plant  fumiahed  by  the  previous  exnerieoce  of  the 

btt  will  be  enlarged  and  at  tne  same  time  reodered  clearer  by 
te  ftadyof  the  following  pagei:  and  after  the  more  important  principles 
of  plijttok^  have  been  expounded^  aomething  like  a  satisfactory  detiul* 
tkn  Mj  be  attempted. 

2.  Botany  is  divisible  into  two  principal  departments: — the  Natural 
JKfl^ry  </  Plants^  which  deals  with  the  characteristic  phenomena 
pnHBtod  by  the  individual  kinds  of  plants ;  and  Philomphical  Botanify 
dwr  oljoel  il  which  is  to  ascertain  the  general  facts  and  laws  which 
■aj  bi  reoognixed  as  pertaining  to  more  or  less  considerable  m- 
■aUagii  of  fdanta* 

mioao^ltkal  Botany  represents  the  pure  science ;  and  it  is  with  the 
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departmenU  of  thb  we  have  chieflv  to  do  in  this  work.  Tbe  Natural 
Zli^tory  of  plantA,  which  in  earlj  timea  constituted  the  whole  icienc«f 
iMoUes  ittelf,  at  the  present  timei  into  a  numhi^r  ot  distinct  branches  of 
Apfiwd  or  Prmtical  Boitmy* 

3.  Philosophical  Botany  includes  the  followiDg  departmentA : — 

I.  Morphology,  or  Comparative  Aimtomtj  of  plants,  oonBiBting  of 
fhe  Btadf  of  the  forms  of  tho  ort^ans,  or  physiologically  diverse  parts 
of  plants* 

II.  Klementartf  or  Phiftiolofjical  Anatomtj :  the  study  of  the  tismiifl 
mid  the  intimate  structnre  of  the  organs. 

With  these  two  an?  conveniently  associated  the  Terminolo^if,  or 
teehmcal  language  of  Botany. 

Ill*  Phenology :   the  study  of  Tital  phenomena,  inoluding 
specially  characteoristic  of  plants,  and  aI»o  those  which  are  oommoA 
the  animal  kingdom,  as  well  as  the  considemtion  of  the  geni 
oosmical  agi^nts  pertaimng  to  the  mineral  kingdom  equally  with 
the  two  others. 

lY.  Clasiification^  which  is  the  study  of  the  mode  of  placing  the 
kinds  of  plants  in  groups  and  seiie^  of  groups  so  as  to  e3q>re8s  in 
an  ahstiBct  form  their  mutual  relations  and  their  degrees  of  pcffee- 
tion  in  organization.  This  department  includes  the  Pnndj^lm  of 
Daeriptivi  Botany^  and  of  the  Nomendaiure  of  kinds  and  elasaea  of 
plants. 

Ai  all  natuial  science  is  founded  on  ezp«ri«noaf  tho  expontion  of  the 
laws  and  generalixatians  belonging  to  the  foregoing  departments  must 
asesjsarily  he  accompanied  by  more  or  less  extended  doscriptiou^  of 
mattes  of  hci ;  so  that  much  of  the  material  bf^lon^nng  to  the  Natural 
Hiatorj  of  Plants^  or  Applied  Botanv,  mn^  be  included  under  theses  heads. 
This  is  especially  the  case  in  the  ^^rtment  of  Clamj/lmliom,  when  on 
minor  grounds  it  U  AaviHiihli*  Ut  tu'^m  iHte  the  tabular  SftanmiMDt  of  the 

I V  of  the  bt)tjinical  diarscters,  bat 
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^  iitund  Urdvfs  uf  plants. 


4«  Applied  Botany  is  divisible  into  many  departments.  That  moat 
doaely  connected  with  rhiloeiiphical  Botany  la  Dt^riiUwe  Boianif^ 
which  is  the  art  of  describing  the  ^m«»  or  particular  kind/i  of 
plants  in  iaflhaieal  laogoagei  in  atioh  a  manner  that  they  may  be 
raadily  raocpiiwd  bf  botimifti.  Speoial  worka  are  commonly  de- 
▼otad  to  thia  branchy  and  rerj  oomaionlir  tluaa  confine  themsehcs  to 
flit  planta  of  a  Hmited  aroa,as  apaitunuarooitntry  or  eren  province ; 
aseh  books  are  called  Flonts,  Phanmumttical  BoUimj  treats  of  the 
mediciniil,  nutritiouA^  or  poisonous  properties  of  plants.  Vegetables 
pomearing  auch  properties  are  geomUy  included  under  the  head  of 
Maitna  Mtdica^  to  which  subject  special  treatises  are  also  devoted. 
AfrimUural^  J/ortieultural^  and  Economic  BoUin}f  are  often  treated 
aa  diatiiict  sobjects :  the  flral  two  are  founded  on  the  application  of 
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tt  Physiological  Botany ;  the  last  on  the  astertained 
Connfanidre  and  Elementary  Anatomy^  and  on  the  combina- 
A  of  these  facts  with  chemical  and  mechanical  knowledge. 

None  of  lll«fe  ^kpartmeots  of  Applied  Biitany  leceire  separate  treat- 
niS  in  tbttwork^  «lUioii^h  incidental  reference  is  made  to  them  to 
•pplicstion  of  the  Iaws  and  hcts  of  philoBOpMcal  Botan j 


6w  Bafmmiml  Qm^raphy  and  Botanical  GtoUgrj  (or  Palctontolofjif) 
ne  mixed  ftvdies,  fotmded  on  the  asaociation  of  the  rcsulte  of  p'tire 
nd  imlied  Batan  j  with  those  of  other  sciences  :  the  first  is  related 
■aH  dmelj  to  Physiological  Botany,  but  has  some  prohlemB  mi 
'  rto  bilsolTed  only  by  independent  facta  and  obBcryalions  ;  the 
i  baii  some  rery  in txi resting  relations  with  the  Scientific  Classi- 
i  of  plants.  These  two  departments  require  a  brief  separate 
r  in  A  text-book  of  Botany,  m  applications  of  the  science 
J  ft  pteoHor  philosophical  interest. 
6w  Tlw  diftmcters  of  the  principal  divisions  of  the  Vegetable 
Kis|pdooi  b«uig  morphological  as  well  as  physiological,  while  those  of 
tbo  loboidili&te  diTisions  are  almost  purely  morphological^  the  study 
if  tte  Fhjrsiological  Ajiatomy  and  the  Physiology  of  Plants  admits  of 
'  in  on  elementary  course  of  study,  until  after  a 
Rtion  of  the  cliaructera  of  the  Classes  and  Orders  of 
hm  been  mode^ — an  arrangement  which  is  Ibund  very  ad- 
in  teaching,  since  it  postpones  the  consideration  of 
i  abstraet  questions  until  the  student  has  made  some  con- 
»  adrance  in  a  genend  knowledge  of  Botany. 
Ifl  the  prcsent  work,  therefore^  the  different  departments  are 
tiMied  oi  in  the  foBoning  order  : — 

Plifi  1.  MoxFaoLoc^Ty  or  Comfjullttte  AirATOtfr  op  Plaivts. 

^     2.   BmXMAXIC  BOTAKT. 

«,    S.  FBTBiciioeT,  including  Phtsiolooical  AyATomr. 
,.    4.  GBoesAFOiOAL  and  Geological  BoiAinr. 


8BCT.  S.  GENERAL  CHARACTER  OF  THE  METHODS  AXD 
MilAXS  USED  IN  THE  STUDY  OF  BOTANY. 

7.  Bw  ftndy  of  the  morphology  of  plants,  to  which  tlie  first  Part 
if  tlib  Tolvune  ia  devoted,  necessitates  little  more  than  a  supply  of 
C^eili  pUnla*  i  penknife,  and  a  pocket  magnilying-giuss  of  moderate 
pvmr.  Booliy  stcme^  and  leaves  require  no  preparation ;  and  the 
liiMiitiiii  of  mcMl  flowers  is  a  very  simple  operation.  The  mojority 
if  Hm  ekanetin  of  many  flowers  may  be  observed  by  simply  re- 
noaaaiTely  the  c*dyx,  corolla,  and  stamens  with  a  penknife, 
Ifj  asaaiiung  the  pistil  or  pistils  by  perpendicular  and  cross 
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ilioes.  Perpendicular  sectioan  of  entire  flowers  are  very  inatnictiv© ; 
and  homontal  ftections  through  unopened  buds,  both  of  leaves  and 
flowen,  Bie  likewiae  neoessaiy  for  the  extimination  of  the  relative 
posLtion  of  the  organs,  and  of  the  vernation  and  aestivation.  When 
flowers  are  extremely  minute,  and  alao  in  the  invoatigation  of  the 
itmetare  of  ovules  and  seeda,  the  §imple  micr&scopt  becomes  almoat 
a  reauiaite.  Thiia  inttrument  consists  esBcntiaily  of  a  stand,  pro- 
Tided  with  a  moveable  arm  aupporting  a  magnify ing-glaas  over  a 
stage  upon  which  thu  object  ia  laid,  so  that  both  hands  may  be  at 
liberty  for  ita  dissectioii.  The  stage  ia  an  open  &ame,  upon  which 
a  slip  of  glaaa  rests,  and  the  object  to  be  examined,  lying  on  the 
glass  slip,  may  bo  illuminated  by  a  small  mirror  beneath  sending 
light  through  it,  or  by  a  condensing  lens  at  the  side  bringing  a 
bright  spot  of  converging  rays  upon  iU  Tlie  dissectioii  is  €^eeted 
with  a  fine  dissecting  scalpel  and  needles :  the  simplest  disseoti&g* 
needles  are  made  by  forcing  the  heads  of  sewing-needles  into  tibe 
oedor  sticks  used  for  camel-hair  pencils,  securing  them  with  a  little 
sealing-wax. 

8u  In  punoing  the  study  of  Systematic  Botany,  the  ftame  measi 
U9  mei,  the  only  diffsrenoe  being  that  the  investigatiou  of  eadi 
flower  is  carried  out  in  detaO,  so  as  to  ascertain  all  its  characters^ 
with  a  view  to  determine  its  special  peoullarities  and  ita  rektioos 
to  oilier  plants.  It  is  a  very  useful  and  improving  exereise  fur  the 
■fclldeDt  to  make  a  thorough  analysis,  and  to  write  down  in  fall  the 
characters  of  the  pbuits  he  meets  with,  before  searching  in  books  for 
their  names,  and  also  to  do  the  same  with  known  plants,  and  then 
to  compare  the  characters  thus  drawn  up  with  those  given  in  au- 
thentic works. 

0.  To  those  who  follow  out  Systematic  Botany  in  detaiU  and  wish 
to  gidn  acquaintance  with  the  species  of  plants,  it  beooines  neceesary 
to  have  access  to  an  Htrhatiwm — that  b,  a  cullectioiL  of  ^ants  so 
dried  that  the  specific  characters^  at  least,  are  preserved.  In  many 
cases,  if  Ihe  drying  has  been  carefully  effected^  tho  geoerie  ehi^ 
neton  wm  be  asoertained  by  soaking  the  flowers  in  lioi  water, 
irtm  (hey  MooD»s  sefleiied  and  the  puts  separable,  Kke  tea-lea?w 
sftiT  inftmon.  Herbaria  fhmish  materials  for  the  comparison  of 
plsata,  as  it  is  seldom  that  a  number  of  species  of  one  genus  can  be 
obtaaned  in  a  fresh  state  at  one  time,  Penons  living  in  the  country, 
and  studying  the  firi^h  plants,  will  find  it  indispensable  to  form  a 
eoUeetion  of  dried  specimens. 

Plants  are  dried  by  laying  them  ont  smoothly  when  frssli  betwe«n 
ssrveral  folds  of  paper  (either  stout  blotting-paper,  or,  still  better, 
what  is  called  '^  Botanical  paper,"  made  for  the  purpose),  and  sub- 
mitting them  to  prsasnro  by  means  of  weights  laid  on  a  board.  The 
Dp  paper  must  be  frequently  repkcod  by  dry  sheets,  and  when 
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the  pUnt8  we  quit©  dry,  thej  may  be  fixed  to  half-sheets  of  wlijte 
p^er*  with  a  little  thin  glue,  or  hj  simply  attaching  them  by  bands 
<*f  gmnmed  paper,  or  by  stitching.  The  best  kind  of  paper  is  stout 
white  cartriilge,  of  rhmy  eiie :  some  prefer  a  stout  writing-paper, 
imther  smaller,  of  the  same  size  as  lawyer's  "  drafts-paper.  Only 
one  species  should  be  placed  upon  rrne  hdf-sheet ;  the  name  should 
be  writteii  on  the  lower  left-hand  corner.  The  half-sheets  contain- 
ing ^e  species  of  a  genus  may  be  placed  in  a  sheet  of  the  same 
pepeTi  the  name  of  the  genus  being  written  outside,  likewise  at  the 
left-hand  bottom  corner.  These  sheets  may  be  kept  in  drawers  of 
a  eabinet,  or  tied  up  in  bundles,  between  covers  of  stout  pasteboard. 
It  is  advisable  to  poison  the  dried  plants  with  a  solution  of  corrosive 
•Dhliiiiate  in  spirits  of  wine,  iis  some  of  them  are  very  liable  to  be 
itmmstA^  especially  their  flowers,  by  insects  of  Tarious  kinds.  Planta 
praaecred  in  herbaria,  especially  il*rare  or  local  species,  should  always 
haw  the  place  where  they  have  been  gathered  careMly  noted. 

10.  The  study  of  the  Elementary  Aujitomy  and  the  Physiology 
eif  Fhmts  opens  up  a  far  more  extensive  field  for  the  employment  of 
instruments  and  technical  manipulations. 

11.  First  of  all,  a  compound  mht'o^cope  is  an  eaaential.  For  the 
gtsliBDt,  magnify! ng-powers  of  l-iuch,  |.-inch,  and  j-iiich  are  amply 
OTjHdent,  although  the  more  abstruse  (juestions  require  the  most 
perfect  and  powerful  instniments  that  can  be  obtained.  For  general 
tftodeots'  use  the  binocular  microscope  has  no  advantage  over  the 
atdinaiy  instniment. 

The  tiistics  of  plants  are  observed  for  the  most  part  by  means  of 
estreme^  thin  slices  passing  in  various  directions  through  the  struc- 
tures* These  are  usually  best  made  with  a  razor.  Stems,  pieces  of 
ipoodt  Mid  other  llrm  objectn,  when  being  cnt,  may  be  ht-ld  in  the 
fti^ir  and  thumb  of  the  left  hand  ;  delicate  and  thin  structures,  like 
Imw  fte.|  should  be  placed  between  the  two  halves  of  a  split  cork, 
<ir  roOad  roimd  the  edge  of  a  cork,  and  the  cork  supported  by  stick- 
tag  it  io  the  neck  of  a  vial  or  test-tube,  which  serves  as  a  handle* 
Botdi  sod  nmilar  small  objects  may  he  fixed,  for  slicing,  on  a  piece 
af  ipUta  waJL  Where  it  is  not  imperative  to  ejcaraine  the  tissues 
L  portions  may  be  softened  by  boiling  in  water, 
it  is  useful  to  obtain  preparations  by  macemting  the 
p  either  in  water,  or  weak  acids.  In  the  case  of  woody 
rocQorse  may  be  had  to  an  operation  which  requires  a 
fii&  eae:  a  fragment  of  the  wood  ib  to  be  placed  in  a  watch-glass 
wiA  a  Bonel  of  chlorate  of  potash,  to  which  a  drop  or  two  of  nitric 
aod  ia  addad  by  means  of  a  glass  rod,  the  whole  being  gently  heated 
§at  a  miniite  or  two,  and  water  being  poured  on  to  prevent  complete 
The  fragments  macerated  in  any  of  these  ways  being 
Qtk  a  alip  of  glass  beneath  the  simple  microscopej  the  ele- 
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fD^ntary  orgaiLs  may  be  picked  out  with  a  needle  or  extremely  fine 
Oftxnel-h^  peooil,  under  a  simple  lens  of  ^  or  j-ioch  focus,  and  re- 
moTed  to  a  dean  slide. 

The  ttiin  elieoSf  or  the  fragmenta  of  macemted  tissuee,  shotild  be 
laid  upon  a  slip  of  glass,  a  drop  of  water  added,  and  a  thin  glass 
cover  laid  on.  They  may  then  bo  examined  UBder  the  comiwund 
microscope.  Objects  of  microscopic  dimeosions,  such  as  minute 
Alg«>,  Fungi,  poUen 'grains,  &c.,  require  no  preparation. 

It  is  very  instructive  to  apply  chemical  reagents  of  various  kinds 
to  the  objects  lying  in  water  upon  the  nderosoopie  slide*  Dilute 
sulphuric  acid  is  often  useful  to  coagulate  proti^plasmic  structures, 
and  to  clear  delicate  tissues ;  when  this  it  added  first,  and  afterwards 
solution  of  iodine,  the  younger  cellular  structures  turn  blue,  while 
the  older  ones  become  deep  yellow.  Iodine  alone  colours  stardi- 
gnd&fl  blue.  Sugar  and  nitric  acid  colour  the  protopksmic  stme- 
turea  red.  These  reagents  may  bo  applied  by  means  of  dropping 
from  a  glass  rod  or  fine  tube.  It  is  oAen  advantageous  to  soak  the 
sections  for  some  hours  in  a  solution  of  pure  carmine  m  emmonia 
dilute<l  with  water.  The  nuclei  and  cell -con  tents  become  tioged 
with  the  carmine,  and  can  thus  be  more  readily  distinguished  from 
the  cetl-walL  if  ore  particular  reference  wiU  be  made  to  them  in 
the  chapters  on  Anatomy,  Microscopic  preparations  of  soft  vegetable 
ttroctores  arc  best  preserved  in  glycerine  or  strong  solution  of  chlo- 
ride of  calcium.  Some  objects  aro  advantageously  mounted  in  Canada 
balsam  ;  these  must  be  weU  dried  first,  and,  for  a  few  days  previously 
to  mountings  should  be  soaked  in  spirits  of  turpentine. 

Those  who  desire  to  obtain  minute  instructions  on  the  manipula* 
Hons  necessary  for  the  study  of  Vegetable  Anatomy,  may  cotisult 
Bchaoht^s  '  Microscope,'  translat^^d  by  Currej^  or  the  articles  on  these 
«uUeets  in  the  '  Mtcrographic  Dictionary.^ 

In  phyaioli:^Qal  inrestigation  various  pieces  of  philosophical  appa- 
ratus are  requisite.  It  wUl  sufSce  to  notice  these  when  their  appli* 
cationt  are  mentioned. 
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CHAPTER  I. 

GENERAL  MORPHOLOGY. 

12.  The  fTinctions  of  plants  being  comparatively  simple  andy 
tD  ipeik  bi  general  terma,  limited  to  those  of  nutntion  and  ropro- 
Aaewn,  the  phygiolog:ical  classes  of  organs  arc  few.  The  immense 
dmrBitj  which  presents  itat^lf  in  the  Vegetable  Kingdom  dopenda 
Upon  varieties  in  the  form  of  organs  pcrfonning  similar 
In  addition  to  this,  the  oi^ans  of  plants  ore  displayed 
extamallj^  not  endoeed  in  cavities,  or  finrroniided  by  an  internment 
m  ibetl  like  that  of  animals^  &o  that  the  external  forms  of  plants 
IkiBiflh  a  gudo  to  the  discrimination  of  thoir  most  easential  din- 
tiaciivv  characters. 

9tam  and  voluntasy  motion  being  absent  in  planta,  and  their  organic 
fifc  Mag  of  %  ditiluidd  character,  they  are  without  the  nervous  system 
■ad  Um  <imu  Biibservient  to  it,  and  without  the  connected  system  of 
Hoo<|  Tnnmin,  by  which ^  in  the  majority  of  animals,  the  unity  aod  int^r- 
jlspwrtiinfri  of  the  utitritive  piioees^es  are  matntained.  Plants  comat 
itaply  af  orana  of  abeorptioD,  digestion^  respiration^  and  reproductiiin^ 
■Q eoBMSOdT eoniparatiTely  imifomt  ekmentaiy  tL«i^ue<i,  and  s^ipported 
hf  %  MM  ftm9wmlc  or  skeleton,  which  is  more  strikingly  developed 
£^g  to  1^  number  of  ofgims  aaaodated  in  one  community,  and 
ili?«o»  ta  its  mode  of  construction  according  to  the  variety  aod 
'  of  the  pbyaiokigical  kinds  of  organs. 

IS.  The  orpuis  of  plants  are  not  only  of  few  physiological  kinde, 
b«l  tlietr  Tariitions  in  form  depend  on  secondary  modifications  of  a 
Tvj  few  AmdjmeutaUy  diverse  elements.     The  object  of  Vegetable 
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Iaq>hology  is  to  aacortain  what  these  elements  are,  and  to  trace  out 
the  laws  under  which  they  acquire  the  different  forms  which  they 
present  in  Mly  developed  plants. 

Th«  methoda  of  MoipholojBiy  consist  in  the  compamtive  study  of  the 

Ibfnii  of  organs  throughout  eixtendTe  eeriea  of  plaot^,  the  study  of  mal- 

ifrmiatiotiB  ariftinpr  from  arrested  or  excesBiTe  jgrowtb  itertitolog\f\y  and^ 

most  ixaportaot  of  all,  the  study  of  the  progreaaiTe  development  of  planta 

from  their  embiyomc  fi^nna  {orgtmoffmy), 

14.  The  plants  moat  famiHar  to  uninstructed  persons  belong  to  the 
highest  classefl  of  planta,  and  exlnbit  the  greatest  morphological 
compleidty,  Thit  complexity  aziaes  not  from  the  number  of  the 
oriransi,  but  from  the  more  dearly  deftned  limitation  of  the  Tariooa 

LphyBiolng;ical  fimotions  to  the  different  organs,  which  are  thuis  more 

ifiperaalisedf  whUe  at  the  same  time  the  organs  are,  anatomically 

speaking,  more  intimately  combined  together  into  a  eonnectt^  whole, 

and  the  reproductiye  powers  are  more  individualized  and  concen* 

i  trated  at  puiicular  centres. 

The  forejroing  msy  be  comprehended  by  contrasting  anj  ordinary 
flowaring  pliint^  huvin^  distinct  hloHoma  and  aeed-bearin^  fruity  with  a 
F«ni,  whertj  th».*  5iiit  i^  bo  me  upon  leaTOS  generally  of  the  uf^ual  cha- 
f  fact<*r,  and  apiiin  with  a  Sea^weed  or  a  Lichen » in  which  there  in  not 
tT«n  any  diwdnct  separation  between  st^^m  and  ieaf-structures,  and  no 
leaf*bud«  cxi*t. 

15.  In  Flowering  planta  wo  readily  distinguish,  in  aL  atages  of 
life  beyond  the  Tory  aarlieat,  two  distinct  kinds  of  product  of  the 
growth,  vist,  a  stem  or  aria,  and  lateral  organs,  of  various  but  always 

i  definite  kinds  and  forms,  such  as  leaTes  &c,,  which  are  unfolded  from 
Urn  bods  of  thia  axia,  and  beoome  what  we  may  call  its  ippendagea* 
In  8ea^weeds,  lichens,  and  Fungi,  there  10  no  really  si^nilar  diTer- 

aof  parts ;  the  axis  alone  is  r*>pre«onted,  alwap  devoid  of  leaf- 
,  and  ihereforo  of  proper  apptmdicular  organs, — thd  aacis  itself 
[iaanming  moat  varied  fonnii,  often  more  or  leoa  approacling  those  of 
1  true  leamea,  but  never  exhibiting  a  distinct  teparation  into  two  kinds 
I  of  Tcigetative  structure  such  as  characteniea  the  higher  plants*     A 
dbtinctive  name  is  given  to  that  class  of  a^^es  which  ixist  withont 
4ppendieaUr  vegetative  organs.  Such  products  as  the  leaf-like  expan- 
[  «iafis  of  Bca-we>ods,  the  scale-like  plates  or  crusts  of  Lichens,  or  the 
j  iooculimt "  spawn  "  of  Fungi,  performing  at  once  the  fuaction  of  stem 
snd  root  and  leaf,  rppre!«ent  what  is  technically  termed  a  thaUut^ 
I  Plonti  chanictcrixed  by  the  poaseasion  of  this  kind  of  vcgetatiTe 
[<«trttotiir9  are  eallod  Thallophyta,  and  are  contrasted  with  all  the 
'  plants  exhibiting  the  coexistence  of  stem  and  l^af,  which  are 
lifidled  Axophyta,  or  Cormophyta  (from  eormus^  a  stemV 

16.  But  tho  Axopbyta  are  again  distinguishable  11  to  two  very 
ViU-markcd  groups,  by  tbe  characters  of  the  reproductive  organs. 
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wkicih,  morecyrer,  ooimect  the  lower  of  the  two  groap«  with  the 
Thaltoplijta.  The  Thollophyta  and  the  lower  Axophjta  (mcluding 
lliMMt,  Fema,  and  alHed  classes)  are  reproduced  by  spores  ^  a  elm  pie 
kind  of  seed,  ia  which  no  embnjo  or  mdimeiitary  plant  exisU  at  the 
period  when  it  is  thrown  off  by  the  parent.  The  higher  Axophyta 
are  reproduced  by  true  se^ds,  which  are  far  more  highly  organised 
bodies  than  spores,  and  which  are  especially  characterized  by  the  pre- 
meatD9  of  an  €mhryo^  or  mdimentary  plant,  which  is  developed  within 
tbeai  wldltt  the  seed  is  still  contained  in  the  parent  &nit«  The  latter 
diTisioii  also  m  characterized  by  the  possesaion  of  flowers,  while  the 
fpOTB-^bearing  Axophyta  are  iiowerless^  like  the  Thallophyta. 

I'^om  thifl  croasing  of  the  characteriatiefl,  according'  as  we  select  the 
yifftitiva  or  the  reproductive  organs  as  the  marks  of  our  divisions,  it 
kucomcs  a  matter  of  choice^  as  it  were,  how  we  shall  define  our  priticipol 
mm^  in  drawing  up  a  svstematic  plan  of  the  Vegetable  Kingdom.  As 
Mtt  a»  it  was  duppo^  that  the  lower  plants  were  asexual,  it  was  more 
pwipioptiiciii  to  select  the  vegetative  organs^  as  the  meet  general  Xow, 
■flWPtnar,  that  there  is  no  dotiot  of  the  exiatenoe  of  dietiiict  sexual  or^us 
fhont  all  nlantS|  it  is  more  correct  to  take  the  reproductive  atruc- 
Ibr  the  characterization  of  the  higher  groups,  suice  they  are  of 
r  physiological  importance  than  the  vegetative  organs. 

17.  In  the  following  Table  the  primary  groups  are  founded  on  the 
duraetera  of  the  bodies  by  which  plants  are  reprodnced  (seeds  and 
ipoires).  The  complex  organization  of  seeds  enables  ns  to  use  sub- 
wdbiat^  characters  of  the  same  organs  for  futlier  subdivision  in  the 
lu^^her  dan ;  in  the  lower  group,  however,  the  simplicity  or  uni- 
fonntty  of  the  structure  of  spores  only  allows  ua  to  proceed  one  step 
in  this  direction,  and  we  are  forced  to  have  recourse  to  characters 
teiTed  from  other  sourcos.  The  mode  of  occurrence  of  the  sexual 
QOi^afii  affords  very  good  characters  in  the  higher  Flowerless  plants  ; 
bol  with  regard  to  the  Thallophyta,  in  the  present  etato  of  onr 
knowledge^  we  ore  oompeUed  to  resort  to  characters  of  habit,  which 
however,  mark  out  tolerably  well  the  natural  subdivision  of  these 
plaitta. 

ta  the  following  Table  the  links  placed  at  the  sides  indicate  the  limits 
of  th«  glOOpI  knows  by  the  names  of  Phmmogmnm^  or  Flowering  Plants, 
■fid  Onffktgamiaj  or  flowerless  Plants,  on  the  one  baud,  luid  of  Ajrophyta 
(or  Cbrmop^Mtm),  Plants  with  stems,  and  HmUophyt^j  or  Plants  mtliout 
oppOiiiioB  of  stem  and  leaves. 
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18.  By  hr  the  greater  portion  of  the  planU  uaeful  to  man  belong 
to  the  8pttrmocarpoiis  diFiaion ;  and  this  includes  also  the  most  conspi- 
cuoos  and  familiar  forms  of  vegetation.  Henoe  it  is  de^rahle  that 
the  Flowering  plants  ahould  occupy  a  principal  place  in  an  elemen- 
tmy  work,  aud^  moreover,  that  tht-j  should  be  examined  in  the  first 
instance,  before  the  stndent  is  led  int4>  the  study  of  the  more  ob- 
icnre  and  minute  charactei^  of  the  Cryptogamia.  But  the  study  of 
Cryptiifamons  plants  is  indispensable  to  th«  vegetable  physiologrist  j 
whDe  it  forms  an  interesting  department  of  the  morphology  of  plants, 
and  most  receive  a  certain  share  of  our  attention.  It  will  be  found 
most  conTenient.,  however,  to  leave  the  Ciyptogumia  complotitly  out 
of  view  in  our  preliminary  examination  of  the  morphology  of  the 
Plianerag&mia,  reserving  even  the  differential  characters  of  the  two 
pmt  dhisions  nntil  we  have  C43mpleted  tlie  investigation  of  the 
pottlive  characteiB  of  the  Flowering  plants. 


CHAPTEK  11. 
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Sad  1,  Gkneral  Observations. 

19l  In  any  ordinary  Flowering  plant  we  readily  recognize  eome 
«f  tlie  Aoat  important  cliaracters  of  the  organization.  Taking  the 
pUiit  as  a  whole,  we  find  a  sUm^  furnished  below  with  roots  tG  fix  it 
m  tlia  ground  and  absorb  nourishment*  and  clothed  above  with  green 
iWrtfi,  which  arc  known  to  be  the  organs  of  rcf^piration  and  digestion* 
Taken  Icngether  these  constitute  the  system  of  veijetaiive  orfjcnw^,  more 
or  liM  eotnplicated  in  their  development  and  arrangement  in  different 
ad  eoncemed  in  the  nutrition  and  enlargement  of  the  indivi- 
[  plant  (in  the  familiar  acnso  of  that  term).  At  certain  seasons 
w«  md,  fopenidded  to  the  foregoing,  a  system  of  oi^gans  constituting 
IIm  Uanotvi,  and  consisting  of  the  reproduciim  ofyam,  provided  for 
ihii  production  of  gr^dji,  the  **  egp/'  as  it  were,  of  plants,  from  which 
now  independent  individuals  may  be  raised. 

iiO.  The  blossom,  or  infloresctna^  consists  of  one  or  mQjQfiowtrn, 
wliieh,  as  will  be  shown  hereafter,  are  composed  of  various  kinds  of 
MQoliarlj  modified  foliar  appendages,  more  or  less  blended  together 
wHq  eompoond  organs.  For  our  present  purpose  it  will  suMee  to 
dcaeribe  the  general  and  essential  characters  of  the  parts  found  in 
trite  ^wers. 
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21.  The  outer  coTcring  of  complote  flowers  coEsista  of  a  circle  of 
letf-like organs,  most  frequently  of  green  colour, 
tod  dkea  united  together  below  to  form  a  kind 
of  oap ;  this  cnp  or  circle  of  Icaf-Uke  organs  10 
callea  tlie  eahfac,  and  its  component  parts  are 
the  itep^ih.  Within  the  calyx  of  complete 
flowers  we  find  one  or  more  circles  of  ordinarily 
laiiger,  but  more  delicate, and  generally  brightly 
coloured  leaven ;  these  are  likewise  united  to- 
gether below  in  many  flowers ;  they  form  col- 
lectively the  caroUa^  and  the  indiridual  parts 
are  called  pHah. 

Examples  of  the  abore  mar  he  found  in  tli»' 
HeartMasey  the  Chickweed,  tlie  Primroee,  kc.^ 
where  there  exist  a  ^reen  calyx  and  a  coloured 
corolla.  In  the  Tuhp  the  enter  parta  of  the 
flower  consist  of  six  similarly  coloured  organs, 
resambUnff  ordinary  petaLi ;  while  in  the  Dock 
th*y  are  six  greenish  sepal-Ukc  organiL  A  close 
cxAmination  showBy  howeveri  that  both  kinds  of 
oigans  stand  in  two  circles  of  three,  one  within 
IIm  odier:  hence  many  authors  re^rard  them  as 
ftoresenting  a  calyx  and  corolla  of  Uke  stnicture ; 
atneranthon  ^re  the  dotible  circle  the  cdlectiTe  name  dt  mnrniih  or 
pmigom*    These  irpsgulanties  will  he  Ueated  of  mors  at  kngtn  hereafter. 

22*  The  eialyx  and  esn>£Ea  have  no  eeaential  ahare  in  the  prodne- 
Hon  of  the  seeds ;  they  merely  surround  and  protect  the  more  im- 
pijrtant  oigans,  either  temporarily,  or  as  entering  more  or  less  into 
the  oompodtton  of  the  fruit.  ITie  collective  term  floml  miNhp4$  it 
therefore  oommonly  applied  to  the  calyx  and  corolla  taken  together  % 
iad  either  one  or  both  of  these  may  he  absent  in  flowers  wMch  are 
pttfisetlj  capable  of  producing  seeds. 

2S.  Wittoii  the  petals  are  plseed  the  BiamMnu^  or  male  organs  of 
l0wan»  oonnstiiig  of  more  or  less  club-shaped  bodies  called  anl^srs^ 
UBOslly  supported  upon  thread-Uke  stalks  callixl  JthimtUji^  The 
SMOntial  character  of  an  anther  is  that  it  contains,  and  ultimately 
discharges,  the  flne  dunt-Iikc  fertiliidng  globules  called /iel2m* 

24,  The  centre  of  the  flower  is  occupied  by  theptJtiTorjfnsltis,  the 
female  or  seed-bearing  parts  of  the  flower*  Pistils  are  formed  of 
foliar  organs  corresponding  to  sepals^  petals,  and  stamens,  and  called 
earpiU  I  but  these  are  not  always  so  readily  distingoishable^  on 
seeount  of  their  Tafying  number  and  degree  of  union^  consequent 
upon  tJieir  beiof  ennrded  at  the  apex  of  the  flower-stalk.  The 
distuigiiishiiif  ebaraotsr  of  a  carpel  is  that  it  bears  otnUm  or  nidi* 


25.  A§  the  stamens  furnish  the  pollen  by  which  the  ovules  are 


I 

I 
I 


I 
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fiodered  feitOe^  the  two  sets  of  organs,  stamens  and  carpels,  are  con- 
ntecd  as  enential  ort^ns  of  flowers,  without  which  the  purpose  of 
fta  wbolfl  rtmctnre  oonld  not  be  performed* 

In  lOBie  flowery  mich  as  those  of  the  Hvdnm^a  and  the  Snowball -bush 
(jnmnmm  Optdtui),  there  is  a  tendency  m  cultiTation  to  the  abortion  of 
UM  iCam^DS  and  pistils ;  80  that  the  'flowers  become  neider,  or  totally 
baiTMi*  But  in  many  plants  it  is  the  nfitural  condition  for  the  atameus 
t4>  oeair  in  diadnct  flowers  from  the  pistilii,  m  that  the  itidividiml  flowers 
ai<»  imperfect^  male  or  female ;  we  have  examples  of  thia  in  the  plants 
of  Hkt  Cueiimber  funily,  and  also  in  most  of  our  native  forefit'trvi's,  »tu:h 
••  ike  Oaky  Beech,  Hazel,  Poplar,  &c.,  where  the  etaminatc  and  pistillate 
fioiPBW  ar«  collected  in  separate  bunches  or  catkins,  of  which  the  stami- 
aate  fid]  nff  soon  after  the  pollen  has  been  discharged* 

S6.  Tbe  mrpd$i  the  essential  organs  of  a  female  flower,  present 
fliaBielrea  m  two  conditions  in  Flowering  or  Seed-bearing  plants ; 
nod  theee  two  conditions  form  the  basis  for  the  primary  subdimton 
of  tills  group. 

27.  In  by  far  the  majority  of  flowers  the  carpels  are  folded  up  so 
as  W  form  hollow  cases,  in  the  interior  of  which  the  ovules  are 
qidotd.  In  such  instances  the  pistil  is  divisible  into  regions,  of 
wyeh  tlie  lower  hollow  portion,  called  the  oi^rif,  ia  the  most  impor- 
imni ;  Tcry  frequently  a  stalk -like  process,  the  stifh,  i&  prolonged 
ii|iwnrd  fnxm  ita  aummit,  terminating  above  in  a  more  or  less  thick- 
ened besdy  eallad  the  ntifpna^  which  marks  the  position  of  an  oriUce 
IfMnting;  down  through  the  tubular  style  into  the  cuvity  of  the  ovary. 
In  Binnj  coeea  the  stifpiut  is  seated  immediately  upon  the  top  of  the 
owwrj^  without  an  intcrroning  style  (Poppy,  Tulip).  Plants  bear- 
mg  their  ovulea  in  such  closed  ovaries  are  called  Anfjiosptrrnomy  or 
Qonvred-aeeded. 

28,  In  Pmes,  PirSt  the  Yew,  Juniper,  and  in  the  exotic  family  of 
tilt  Cyonds,  the  sexual  organs  occur  in  distinct  ftowers  ;  and  these 
txsmtg^  are  ncrt  only  devoid  of  proper  floral  envelopes,  but  reduced 
nipectiTely  to  single  atamens  and  single  carpels,  mostly  coUected 
iBlo  male  and  female  eanes.  The  anthers  of  the  male  cones  produce 
^•1101,  and  Uie  carpels  of  the  femide  cones  produce  wndts  ;  but  the 
eupeb  oc<nir  in  the  form  of  open  scales,  and  the  ovules  are  bomOi 
nrifird,  nfion  the  surface  or  the  free  margins  of  the  carpels,  so  that 
tbe  paXlen  reaches  them  at  once,  without  passing  through  a  stigma 
■ad  istj'la*  Plants  with  flowers  of  this  kiud^  with  which  are  asso- 
dsted  raaaj  peculiarities  in  the  modo  of  development  of  the  embryofl, 
ire  edled  Gymmmpmifwm^  or  naked-seeded. 

Mneli  diflmnoe  of  opinion  »till  exists  among  botanists  as  to  tbo  true 
wttax^  of  ths  fiRmale  flower  in  Gymnospenusf  but  for  the  present  the  above 
eapUikattOQ  will  suffice  fcir  the  student 

29*  The  Angicgpermia^  comprehending  the  groat  body  of  the 
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flowering  planta*  are  separable  into  two  Teiy  natural  groupa,  which 
%jro  plainly  distinct  in  the  maB8»  although  many  complex  relations  exist 
between  them.  Din  tine  tive  eharaeterB  of  ^e  two  divisions  may  be 
found  in  many  parts  of  the  organization  of  the  majority  of  the 
plants  ;  but  the  most  general  difference  is  that  which  oecurs  in  the 
■tnieture  of  the  tmhryo  contained  within  the  seed. 

30.  In  one  division  we  find  that  the  ^eeds,  with  few  exceptiona, 
contain  an  ernhnfo  m  which  we  may  distinguish  twa  mdimentary 
leaves^  or  eotffltdans,  applied  face  to  face,  and  having  the  terminal 
bud»  or  growing-point  of  the  stem,  encl«J«ed  between  them*  In  the 
other  division  the  embryo  presents  but  otif  mt^^Mon,  or  seed-leaf^ 
more  or  leas  rolled  round  the  bud,  like  a  sheath.  The  plants  of  the 
fiist  division  are  called  Dicotyledonous^  those  of  the  second  Monoeo- 
i^M4mou$, 

The  character  of  Dicotyledonous  seeds  may  be  readily  examined  by 
soakini?  in  hot  water  a  common  Bean,  aTumi^seed,  and  an  Almond,  and  by 
stnppin^^  otr  the  ekias,  the  embryo  forming  in  these  cases  the  entire  seen. 
Thi*  clmracter  of  MtuiocotyledonouB  seeds  may  be  seen  by  cutting  in  half 
QotigitudiDAlly)  an  Ost^  wherein  the  embryo  may  be  seen  to  lie  at  one 
nde  of  the  htUn  of  the  aeed,  the  great  muss  of  which  consisU  of  mealy 
0mio^0tm :  or  the  Uttle  cylindrical  embryo  of  the  Cocoa-nut  may  be  found 
imbeaded  m  thi«  i^dible  substance  opposite  to  one  of  the  three  large  black 
nK>ts  at  one  end  of  the  sbelL  The  structure  is  still  more  dis^tinct,  from 
toe  absence  of  endotpermf  m  certain  water-plants,  «uch  as  Pidamofjdon^ 
AMfma^  and  others.  The  character  found««d  upon  the  embryos  is  not 
•Ibiohitely  di)* tinctive  of  these  divisions,  since  in  «iome  cases  we  have  em- 
lims  without  distinct  oot^^ledons,  as  in  the  Orobanchaceo  among  Dico- 
tjltdcniaf  and  in  the  Orehidaces  smen^  Monocotyledons;  but  the  r»- 
aaiaiag  characters  of  the  respective  divudons  are  well  marked  in  thesa 
caaNi  uid  the  exceptions  are  fewer  in  this  respect  than  in  any  other  that 
eaii  bs  atleeied. 

81.  Oicotyledona  and  Monocotyledons  are  naturally  divided  from 
each  other  by  the  general  oharaot^ra  of  their  mode  of  germinatioii* 
the  stroetitfe  of  thdr  sterna,  the  arrangement  of  the  ak^tona  of  their 
IeaY6a»  and  tlie  Biimber  of  ovgaiia  in  the  cirolea  of  the  fle wen.  TheM 
distinctive  aharaeteia  maj  be  made  elaar  by  oootrasting  them  ia  a 
TaUe;— 

DrooTTLnMnn, 

0^f7n%naim\, — The  radicle  or  root- 
end  ef  the  embryo  is  developed 
into  a  tap-foot*    (Exorrhixic.) 


Moirocorrtanoxs. 

The  radicle  nf^yvi  developed; 
the  roots  lateral^  poshed  out 
through  the  base  of  the 
cotyledon.    (Endorrhixas.) 


Afint. — ^The  bnndlee  of  woody  mb- 
ctanea  collected  into  a  closed 
cirele  round  a  central  pith,  and 


The  bundki  of  woody  tub- 
stance  always  remaining  iso- 
lated, and  ceaaing  to  grow 


I 
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retaming  vitality  on  the  outer 
aide,  by  which  they  produce  a 
new  layer  of  wood  every  season 
of  giowUi.    (ExogetiB*) 


L^ — The  skeleton  of  the  leaves 
tinned  of  repeatedly  branched 
and  reticulately  auastomosod 
fibres  (nei-rMed), 


at  the  fall  of  the  leaf  with 
which  they  are  connected, 
(Eiidogens,  so  called  from  a 
mistaken  view  of  their  struc- 
tnre.) 

The  skeleton  of  the  leaves 
formed  of  a  number  of  eqnal^ 
simple,  and  nearly  inde- 
pendent fibres,  connected 
only  by  slender  cross  fibres 
(  pa  rallei-ribhed) . 

Sepals,  petals,  stamens,  and 
carpclsj  generally  three  or 
some  mQltiple  of  three. 


Fkmf^n^ — Sepab,  petals,  and  sta- 
nieiis^,  and  more  rarely  carpels, 
generally  five  or  some  multiple 

It  may  be  aajd  that  the  importance  of  the  above  characters  is  ahoat  in 
the  order  in  which  they  stand  in  the  above  Table ;  but  the  character  derived 
from  the  leaved  is  for 'more  general  in  the  Dicotyledons  than  it  is  in  the 
MdiiocotyledoDS^  while  the  reverse  is  the  case  in  reg:ard  to  the  character 
of  tbe  floweiBj  which  is  very  constant  in  the  Mouocotjledons,  while  the 
WsaStm  fofUf  and  even  three^  is  far  &om  rare  in  the  Dicotyledoas, 

S2i  The  ripe  seed  of  the  Gymnospermia  is  very  much  like  that  of 
Biootyledcmt ;  but  the  leaves  of  the  embryo  are  cither  more  numerous, 
<ir,  if  hut  two  arc  present,  they  are  slit  into  lobes,  whence  these  plants 
bave  been  called  Poly  cotyledon  ous. 

ffl.  The  germination  of  the  seed  of  all  the  Spermocarpia  or  Flower- 
ing jdaiits  consists  in  the  emergence  of  the  embryo,  more  or  less 
MBfilrt^ly,  from  the  seed,  and  in  the  unfolding  of  its  rudimentary 
Ylgetaiive  organs,  the  radidr,  the  cohjUdonanj  haf  or  have^^  with 
fte  iUm  eonnecting  them,  and  wliich  termimitcs  above  in  a  little  bud 
ihti  pliimuU;  the  subsequent  unfolding  of  the  plumule  gives 
|0  the  first  true  leaves.  Here,  then,  we  have  represented  all 
llie  Idodf  of  organs  of  vegetation  which  will  form  the  ^t  objects 
flf  our  tSTQstig&tion,  namely  the  roof,  the  $tem^  and  the  Imf^  together 
wifll  1^^  hmdMy  or  compounds  of  rudimentary  stem  and  leaves,  which 
mtOT  at  all  growing-points  of  the  planta  possessing  these  organs 
{A»pbytii)(fig.2). 


Tb0  pbdumiena  of  gennination  may  be  conveniently  observed  by  sow- 
•oni  Tiaiedp-seeds  aud  Oate  in  a'saucer  of  motBt  sand  covered  by  a 


as 
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Sect  Z,  The  Boot, 

34-  The  root  may  be  described  iu  general  terms  ns  the  < 
leafless  portion  of  the  axis,  or  the  prolongation  downward  of  that 
central  body  the  opposite  extremity  of  which  is  directed  upwards 
and  bears  the  leaveft  and  reproductive  organs  (fig.  2),  Another 
character  of  general  although  not  of  universal  application  is,  that  it 
18  the  part  of  the  plant  which  penetrates  into  the  soil,  and  which 
eenres  at  onoe  as  the  ptincipal  organ  of  attachment  and  of  nutrition. 

Fig.  a 


Hg.  2, 


■t  U[f  <a  thv  VdW  f  CbiiM 

|»-  vilh  a  •ubii*rnj>«iiaa 

tjifd  ftdtmlilJcHu  rooDlk 

Tlie  8t*leoi«*nt  that  root*  descend,  tji  nubject  to  slkrht  fonnal  exeeptioos 
In  thi*  cMAi  of  the  Uteral  ntniiticatiDtu  nf  roots,  and  of  the  Ut^ral 
formed  by  piijm«)ticiiLl  and  by  certain  climbing  pljiaiti,  which  often  retain 
their  ori^naJ  dirtHrtiou,  making  a  mort^  or  k^  ontufM^  angle  with  the  flteill 
from  which  thipr  nsfi*  Thew  trifling  exceptions  are  far  l«is  notioeabla 
than  the  deviatioD  of  the  stimi  from  its  genml  chamcter  as  the  aaoending 
part  of  ibe  ajQs^  tuioe  ia  a  largv  numtor  of  prrtmnial  plants  the  dix^se- 
lion  of  tlie  BSaili  SltDi  la  oonslaQtlf  horizontal ;  sterna  ox  this  kind  ara  of 
fiaqueot  f«^««"*nf^  amoDf  {jNerennia,!  herbaceous  plaota^and  are  ordinarOy 
teffmad  1  rs  **  creeping  roots ;  '*  for  example^  those  of  the  Lily  of 

t^  VallLj    :  ^   :  j,  GafdeD  Flag,  Couch  Gnus,  kc, 

35.  The  true  root  exists  in  a  rudimentary  form  (aa  the  radide) 
in  an  early  stage  of  the  exiatenee  of  all  plants  forming  stems; 
but  the  onginal  radicle,  the  real  inferior  extremity  of  the  axis,  ia 
only  developed  into  an  actual  root  in  the  Dicotyledons;  in  the 
Ifenoootyledons,  and  in  the  stem -forming  Flowerless  plants  (such  aa 
Ike  Ferns),  the  radicle  is  abortive,  and  the  efficient  roots  are  really 
lateral  organs,  oomparable,  in  a  certain  way,  to  the  leayes  upon 
llio  aaeending  part  of  the  slem«    Where  the  pnnmry  radicle  ia  dere- 


I 
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Fig.  4, 


,  we  hftTC  a  true  or  futial  root  (fig,  4) ;  but  the  roots  which  are 
soed  from  the  sides  of  stems  are  termed 
iiiffu§  roota  (fig.  3). 

}  ftxial  root  may  be  seen  well  Id  any  eeiKl- 

IKeotrledoDOuj  plaDt^  as  in  a  young  Bean 

'  andp ;  and  by  watching  the  germination  of 

'  ieed»  of  wuch  plants,  the  development  of 

ndkle  into  the  axial  root  may  be  rt^atlily 

The  axial  nature  of  the  root  is  clearly 

it  in  the  full-crown  planU  of  moat  annnul 

' '-'  of  Dicotrleaona ;  and  in  .slinibbv 


y 


Bt  perennials  of  this  daas  the  axiiil 
root  ii  peiaiatent.  growing  by  annual  increase 
into  a  hu-gB  wooaj  maea,  propordonate  to  that 
td  tibe  — Mflifig  «tam  or  trunk, 

Thm  origin  m  odtferttitiom  roota  may  be  ob- 
mrr^d  in  ^rrainating  seeds  of  Monocot^lodon- 
€00  plants,  iuch  a^  fn^ins  of  Oata^  WHieat,  &c, ; 
Iwt  tlieir  esaenttal  character  may  be  .-^till  more 
clearly  dlfltingaiahed  in  plants  whieih  form  nd* 

Dtitioiia  roots  on  well-developed  et^m^  and 

*  like  atructures.    The  fibrilB  which  sprout 

I  the  joints  of  the  sterna  of  ntmierotw  creep- 

r  pLanta  (Ground- Ivy,  Mint,  Sand-Sed^e,  &c. ), 

*aroping  roots  of  Ivy -sterna,  the  roots  of  an 

-biuhy  Ikcu  afford  familiar  examples  of  adventitious  roots, 

AriaJ  roots  branch,  apparently  by  a  kind  of  biiiircation  of  the 
:  point  or  points,  and  they  vary  to  a  certain  Dxtent  iii  the  rela- 


»elarop 


Bool  at  tho  If ftUow  {Malta 
totitndi/olia). 


lAsfalopment  of  their  porta.  Where  the  brRBches 
atively  small  and  the  central  axis  is  both 
:  and  considerably  elongated^  the  root  is  called 
ot  (fig,  5) ;  where  the  branches  are  deve- 
%tfid  to  that  the  principal  axis  is  lost  aa  it  were  in 
to  €^wii  rmmifications,  the  root  ia  called  JUtrous 

Hm  braichea  of  the  root  are,  in  tlie  first  instance. 
R^fnltlfy  arranged  in  rows  one  above  another « 
Tbe  aniiber  of  rowa  varies  in  different  cases ;  and 
the  regolarity  of  diapositiou  is  soon  lost* 

Whan  tba  tap-root  exista  in'  herbaceous  plant^^,  it 
flAiBD  exliibiti  a  more  or  leiis  succulent  character^  and 
I  a  hArromt  tap-^^ooi^  aa  in  the  biennial  Turnip, 
DmiI.  ftc,  where  this  organ  is  peculiarly  de- 
in  die  firftt  aeaaon  of  growth,  to  serve'  as  a 
p  of  nutriment  The  teidency  of  such  planta 
tD  eadtlHt  thia  character  in  excess  tinder  the  mfiu* 
isoa  ^  ftimiili,  fenders  th^'m  extremely  taluable  for 
96amomde  puipqaea.  The  fibrous  rootlets  uponjthe  sur- 
im  of  tuoerous  tai  -.      .      ^  _       . 


Fip",  n. 


Funifonn  Tft]k-root  of 
Qtrota}. 


iap-roota,  like  the  Carrot,  Pusnip,  &c*,  appear  to  be 


1$ 
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iBO0tlj  true  bnuichefi.  A  diflttnction  u  made  in  describing  tulM?rou9  rootSi 
between  those  which  are  ^fum/orm^  as  in  the  Carroty  ami  those  which  are 
na^f^bnnf  M  in  the  Tonup*  A  woody  Up- mot  is  found  in  many  foreit 
tteetp  u^  for  ezamplet  in  the  Oak ;  but  here  t\m  hnkiicboa  .^ha^e  more 
BMUamrely  In  the  incT^aae  of  aixe,  and  their  diri»ction  tendi^  more  to  the 
bonxontaL  Kbrous  roots  are  particularly  characteristic  of  plant*  growing 
in  liji^ht  and  nandy  mil» ;  the  pMarennial,  woody  forms  are  espedallj  charao« 
terUtic  of  abnibbj  Dicotyledona. 

In  general  ternu  it  may  be  atated  that  the  form  ai»timed  by  the  roots, 
whether  true  or  adventitious,  is  in  direct  relation  to  the  medium  in  wh" 
they  ^row  and  the  purposes  they  have  to  senre« 

37.  AdvmtitiouM  roots  (fig.  G) 
alone  occur  upon  Monoco^lodonfl 
and  Flowerless  planti,  since  their 
radicles  are  never  doTeloped ;  thoy 
are  alao  neoassaifly  the  only  kind 
whieb  can  oeeiErupon  specimens  of 
DieotyledonoQB  pLanta  wMch  have 
lieen  raised,  not  ^maeeda^but  from 
OOttiiigs,  layers,  tubers.  <fe^,  They 
Afiae  from  the  sid^  of  the  stem  which 
giTea  birth  to  them,  and  most  readily 
in  the  Ticinity  of  bada  or  learea* 

They  take  their  origin  from  the 
cambiom -region,  lyinpr  beneath  the 

opidmus,  rind,  or  bark  of  the  stem,  Tttlfcrflbtoo.«dt«iiati0««>o««  of  •»«■•. 
and  break  their  way  out  throtig^h  this,  raising  up  a  more  or  less  evident 
and  paiaifftent  rim,' termed  the  '^eoleorhiia  or  root-sheath;  and  when 
they  decay,  they  leave  a  scjur  in  the  form  of  an  oriftce  at  the  point  where 
they  eoiei^ged.  These  scars  are  obliterated  by  bark-structure  in  woody 
DiootyMmui  j  but  in  creopinjr  rhiiomes,  bulbs,  &c.  the^  are  persisfent. 
Advantttious  roots  of  r  'us  appear  to  branch  in  the  manner  of 

axial  roots ;  but  the  br^r  i  «^  adventitions  roots  of  Mtmocotyledona 

ara  advaotilions,  and  exhtiju  i»  ci»lv<nrhiza. 

SB,  Advcntitioua  roots  are  very 
variable  in  torn  md  eonsiatence, 
Hmj  may  be  ihrona  (fig.  B),  or 
tnbmiii,  and  are  not  nneommonly 
of  intermediate  dharaeter  in  the 


Honoeotyledona,  eonnadni^  of 
or  Itm  ttuek  fleahy  fibres.    I 


more 
Either 


oecor  eidiuively  in  gfroups  < 

Tentitiotis  roots,  or  such   ^aups 

mav  contain  roots  or  rooUcts   of 

botn  lands.   In  arborescent  Mono* 

cotyledons  the  adventitious  roots 

•ajnire  a  woody  charactar  and  great     f^mfim^p^fmmm^pMj 


I 


i 
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in  herbaoeo^  Monocotyledons  they  are  commonly  animal,  or,  if 
,  biennial. 

Tbo^/ttn^Mt  adventitiooji  roots  of  Mouocotjledona  are  jrenexally  aoft, 

Uieb  dnngftted,  and  little  divided,  lilce  those  at  the  ba^e  of  bulbs  of  the 

ijacinth,  ( hiioQf  &c.  (fig.  16),     A  mbrtiire  of  fibrous  mid  tub^roua  iidTen- 

*^~\»  Km  its,  fonning  what  is  called  tL  fasciculate  root,  occiira  in  Memero^ 

,  And  ID  Jimmnadui  Piearta  (fig.  T).     A  peculiar  modification  of  this 

_  ture  is  found  also  in  moet  teirestrial  Orchids.    In  Spinea  FUipmdula 

\  flbn^os  roots  exhibit  toberoiia  thickenings  at  intervab. 

The  youngest  parts  of  rootlets,  whether  branches  of  axial  roots 

'  adrentittotia  roots,  often  exhibit  a  coat  of  deUcjite  cottony  hairs,  or 

"~  p,  which  are  thread-liko  growths  from  the  epidermis,  and  are 

I  off  in  perennial  roots  when  the  epidermis  gives  place  to  the  lind* 

ThitmtjfliknU  must  be  distinguished  from  tbe  ultimate  ramiBciitions  of 

'^-1  root  iltel^  which  are  sometimee  veiy  finL\    Their  nature  will  be  ex- 

1  imder  the  head  of  the  Anatomy  of  Boots.    Examiiles  ma  j  be  found 

t  OeimDitims  (I^largamvm),  f Teaths,  &c.v  or  in  the  roots  of  many 

flcdonona  hulbous  plants  and  Grasses  growing  on  li^^ht  soils, 

RootB  of  ordinary  plants  bury  themselres  in  the  soil ;  those  o^ 

>plmnti,  ftsuaUy  more  succulent  in  their  texture,  penetrate  the 

in  the  Water-lilies,  or  hang  freely  down  in  the  water,  as  in 

1  and  the  Water  Crowfoot.   A  number  of  plants  exhibit  what 

'  OiQed  aerial  roots,  which  are  always  adventitioiis ;  and  these  may 

>  dllier  tbe  aole  radical  organs  of  the  plant,  or  roots  developed  high 

f  tbo  gnmnd  but  growing  down  to  reach  the  soil,  or  they  maj 

Fig.  8. 


^am^^w^ 


iil«] 


t  iXkimfkani),  vitli  a8rul  rooto  droppinf  down  lioai  tike  bmiellM. 
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be  converted  into  orgraiii  of  support  for  a  weak  stem.  In  true  para- 
aitical  plants  the  roots,  more  or  less  develojHjd,  attach  themaelros  to» 
and  become  organically  blended  with  the  roots  or  stomd  of  other  plants* 
The  pl&Dta  called  wpmhyt^*^  nnch  n»  the  aon&l  Orchids,  rarioua  Araceoua 
plants,  and  members  of  th«  Pine-apple  family,  art^  posi^sded  of  aetial  roots 
alone.  The  stem  of  «ueh  plants  reata  upon  some  foreign  body,  euch  u  the 
branch  of  a  tree,  totally  unconnected  with  the  earth,  and  produeea  long 
adventitious  roots  which  hang  suspended  in  the  atmosphere,  from  which 
they  abwirh  their  food  in  the  state  of  vapour.  Roots  developed  in  the  air, 
and  iubaequently  deeoendinf,  present  theuLselves  in  yarious  conditions 
Oaa  of  the  most  remarkable  is  that  which  is  observed  in  the  Mangrorea 
(fig.  B)  (Rhizophoracete),  where  the  B^ed  ijrerminates  in  the  fruit  while 
the  latter  is  still  attached  to  the  tree^  and  drop^  down  its  long  radicle 
until  it  reaches  the  mud  in  which  these  trees  grow,  so  that  the  stem  of 
the  younjT  plant  u  enabled  to  establish  itself  firmly  in  the  uncertain  soil 
before  it  detaches  itself  from  the  parent  This  is  an  axi&l  root  In  the 
Bnnyan  tree  (Ficu*  imiica)  adventitious  roots  are  frequently  developed 
on  the  brani'liiMi,  which,  descending  to  the  **afth,  penetTSte  into  it  and 
become  supporting  columns,  which  ultimately  iiA^ume  the  appearAtice  of 
troaks,  ana  give  the  tree  the  ftppearance  of  a  group  or  even  s  grove  of 
treea  mitad  tog^ether  at  their  heaoa.    The  roots  of  the  arborescent  Mono- 
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,;kdoiit  paitike  to  a  ceitfdn  extent  of  tlie  same  character;  and  tUose 
ralift- trees  Are  obeerred  to  arise  euccessivelv  one  above  another  m  a 


ipbil  ootupe  near  the  baee  of  the  stem,  growing  outwards  and  downwards 
to  peoetrite  the  nound^  the  older  ones  ultiinately  decajing.  In  the 
Screw'pinefl  (Panatmu^lf  olanta  growing  on  the  sJnores  of  3ie  Indian 
Ukiid»  ( Bg-.  9),  thia  w  still  more  fitriJdng  and  diatinct,  aa  the  spiral  line 
whidi  they  form  L*  more  open,  and  the  root*  ariae  for  a  long  way  up  the 
ftem;  hiiTe  alao  the  older  roota  and  the  base  of  the  stem  JecaTf  bo 
that  the  whole  plant  cornea  to  be  anpported  bj  the  lateral  adventitiotia 
loots^  a«  on  00  manj  propa*  Aerial  roota  becoming  organs  of  attachment 
wtMW  be  aeeo  in  the  chmbing  atema  of  Itj,  of  the  g^en  Bignonia  (  Tecoma 


Fantttie  planti  developed  from  aeeds  present,  in  their  earliest  stages,  a 
miMdm  iriiicli  in  some  caaee  becomes  d^velop^^d,  in  others  not^  or  o^y  in 
a  pceoliar  maimer.  Some  germinate  in  the  usual  waj,  in  the  earth/and 
roota  seek  out  those  of  tLeir  proper  nurae-planta^  to  which  they 
h  thwnaelves  organically,  either  superiicialiy  or  W  penetrating  deeply 
tlie  inteior;  in  such  eases  they  may  be  wholly  paxa^itie,  at}  in  the 
3room-rapes  (Orobimrhac^ii)^  or  only  partly  dependent,  as  in 
^  MkmamiAttBf  and  Meimnptjrum.  0th era  germinate  in  the  usual 
wvy  in  the  soil:  but  their  younsr  steins  attach  them.^elves  to  those  of 
vAm  plmta  by  adrentitious  roots  developed  at  the  pointa  of  contact^  while 
lbs  lo'Vm  part  of  the  parasite,  connected  i^^th  the  ground,  »oon  dies  away^ 
m  Ui  tba  Dodder  (Otsada).  The  woody  par&aite.^,  Mistletoe  (Viactim)^ 
Mifaodmtdnm,  and  others,  are  developed  from  seed  upon  the  @pot  where 
wjjtte  ttltached.  In  the  Mistletoe,  the  seed  clings  by  its  vigcid  pulp ; 
ill  Mjfl^dmdnm  by  coiled  hairy  arms ;  and  when  the  radicle  sprouta^  it 
its  way  through  the  rind  of  the  nurse  plant  until  it  rejiches  the 
m  layer,  where  it  connects  itj*elf  organically,  becoming  grafted 
Mice  a  budded  rose.  No  further  developmeot  of  root-stnicture 
J  here,  the  full-grown  plant  appears  rootless,  and  like  a  branch  or 
pill  spoa  the  noiae  tree.  The  earlier  stages  of  growth  of  the  Hhiseuntheie^ 
-faiMilaa  composed  chiefly  of  ioHorescence,  are  not  known  ;  probably 
'  m  analogous  to  those  of  Viscttm  in  the  first  instance,  but  with  the 
&fi  of  horizontal  growths  of  stem-structure  beneath  the  bark  of  the 
Miii  [tlsilf 

41.  Roots,  as  a  general  rule,  are  destitute  of  leaf- buds,  which  fact 
lOfet  ta  distingaish  them  (rom  rhizomes  or  root-atocks  (stems). 
Bui  Biider  certaiii  circumstancea,  roots,  as  indeed  every  part  of  the 
iMllable  structure,  may  be  made  to  form  buds,  but  always  from  the 
MMt  nettsT  from  the  end  as  in  stoma.  Some  trees  are  especially  prone 
to  tbSm^  ami  nyij  be  propagated  by  cuttings  of  the  root,  such  as  Pffrius 
J  Madwra  autaniiaea,  the  Plum-tree,  &.G,  The  root  of  the 
ijt^omioa  likewise  produces  buds  very  readily. 

Sect  3.  The  &rEM. 

4fi.  Thit  stem  is  the  ascending  portion  of  the  axis  of  a  plant 
(fig*  2).  It  b  characterized  by  its  growth  taking  place  in  a  direc- 
tioB  oonlivy  to  that  of  the  roots^  and  by  bearing  on  its  sides  regu- 
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kriy  amng^  laaToa  or  modiEc&tioiis  of  leaves,  forming  the  hieral 
or  appendicul/tr  organs , 

An  exception  to  the  ikacending  growth  occurs  m  the  case  of  creeping 
ttamji,  whtre  the  main  axis  takes  a  more  or  lefla  homontal  poaition ;  hut 
the  first  ihoots  of  such  phmta,  dere^loped  ^m  their  aeeda^  aaeend^  and  the 
Biooodarjr  axea^  which  bear  the  efficient  kavea,  n^ume  the  erect  positioti| 
Si  18  ieezt  in  the  tufted  habit  of  growth  of  plauta  with  a  fiubtenraneoua 
main  stem. 

43.  Erery  stem  la  developed  from  a  bud,  which  consista  of  a 
eotiical  rudimeot  of  the  stem  bearing  rudiinentary  leavee  crowded 
npoQ  its  sides.  The  primary  bud  of  the  fttem  of  Flowering  plantt 
preeenta  itself  as  the  plumidt  (tig*  2)  of  the  embryo  ;  and  so  long  ai 
this  axis  continues  to  grow,  a  bud  (the  Umihial  bwi)  is  found  at  its 
extremity.  The  branching  of  a  aU^m  depends  uj>on  the  development 
of  latenii  badst  which  as  a  general  rule  appear  only  in  the  cutil  or 
upper  migla  between  the  base  of  a  letif  and  the  stem,  whenco  they 
are  ealled  nxiUary  huds. 

There  v^  in  many  embryo  plants  aflmall  portion  of  the  exia  intennsdiale 
in  structure  as  in  positton  between  the  true  root  and  the  true  stem  (%.  2)« 
This  '^  AijMiM^MoiMiry  luis  *'  often  givet*  olf  tihoots.  by  which  it  may  be  dis* 
tin^uisbed  &om  roots ;  moreover  it  is  either  cylindrical  or  tapen  upwanlSj 
while  a  root  tapers  in  the  opposite  direc- 
tion. This  hvpocotyledooarv  axis  forms 
the  trunk  of  the  extraorJinaiy  plant 
called  WeiwiUe^ia,  hertaafW  described* 

44.  The  phice  whence  a  leftf  ariaoi 
I  the  position  of  a  structural  ro^ 

i  endowed  with  special  physiolo- 
peal  activity ;  it  defines  oxtemally  a 
point  whero  the  internal  tissaea  have 
a  pecoliar  amogenwit.  Hence  a 
particnlar  name  is  applied  to  it,  that 
of  mtU  i  •OBMiiBiee  a  kind  of  articu- 
lation of  th#  itan  occurs  at  this  point, 
bnt  not  as  a  general  rule.  The  in 
terrals  bttwwm  the  points  of  origi 
of  latnroi  m  called  the  inUrmtks, 
In  Inidai  the  intemodos  are  not  yet 
drrdoped.  In  a  laigo  majority  of 
iflOOodsBgateiDiaitbeiateniodes  become 
oooaidiriiblf  dmbp^  ao  that  the 
leavea  ultimately  appear  stationed  at 
diattnct  intervals.  In  manysubter- 
fSQoan  stoms^  at  the  lower  part  of 
tile  atemi  of  many  herbacc^oua  plants  DUf m  of 
(%  10),  and  in  the  tnmks  of  many     iS^JlT''''^  **  * 


I 


I 
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i  Ifonocotyledons,  the  internodes  never  become  mucli 
sad  the  leaves  in  consequence  appear  closely  packed  and 
mae  or  leas  oyerlappmg  in  the  full-grown  pknts, 

Tbo  relative  development  of  the  internodes  is  next  in  importance  to 
tbt  Ofder  of  Brrangemeat  of  the  axillary  buda^  in  afiecting  iLe  general 
§anm  of  itotDA.  A  dear  idea  of  the  conditions  mny  be  obtftined  bj 
umBishkgf  in  the  first  instaDce^  what  occurs  in  the  unfolding  (uf  the  bud 
of  fueli  m  tree  as  the  Horae-chestniiL  In  the  bud  the  enveloping  scaleBi 
Ski  mdiniaiilaTy  leaves,  and  even  the  blossom  may  be  didtinguiahed, 
mtntdtd  on  the  undeveloped  axk.  Aa  the  leaves  emerge  iind  expand| 
Aav  become  aeptaiated  ^m  each  other  by  the  elongation  of  the  inter- 
aoofli  oi  the  atem,  until  at  length  they  stand  At  considerable  diBtancea 
tlim*  llic  aide»  of  a  ahoot  several  f^et  long.  This  may  be  illustrated  by 
eOMftrutt  ii  to  the  sepaiation  of  the  Jointti  of  a  telescope)  when  its 
Imh^  of  tabea  are  soccenively  pulled  out.  Examples  of  permanently 
■■iliiiiiPfml  intamodea  are  seen  in  the  rosette-Hlte  ofiahoota  of  Ilouee- 
iMha  MM  ofiDUiy  other  herbaceous  perennials — in  the  hrst  season's  growth 
if  mtth  pluita  aa  the  Turnip,  Carroty  Canli  rbuiT-bell,  and  indeed  of 
■Oil  MgrnriflT",  whc^re  the  leaves  all  appear  to  arise  ^om  the  root— in 
ike  boll*  of  many  Monocotyledons^  such  as  the  Croc u^  Hyacinth  (tig*  10), 
Ae.  Ib  th«9e  CJiaea  the  flowering  asis  which  subaequeutly  appears  often 
••  tta  intemodea  considerably,  and  rises  as  a  taU  stem.  An  inter- 
fCoiDdition  is  met  with  in  stems  which  are  elongated,  but  have  the 
I  clusi*lv  overlapping,  as  in  the  common  Stone-crop,  many  Coniferous 
Fl»alins(fig.27X&c.;  p. 

r  ooodition  exists  in  e*      * 

oias  ruot-stocks  of 
I  plants^  wbero  the  imper- 
feel  Awlliing  kiaf'-flcalea  succeed 
~t  oUier  at  abort  intervala. 


45.  In  the  embiyo  of  a 
Vkmmgkig  plant  it  is  scarcely 
to  define  the  limits 
[  of  liie  item  itself,  which 
loaei  itaelf  aboTe  in  the  plu- 
mW,  ttod  below  in  the  radicle. 
Bot  in  lyiy-developed  stems, 
•  gBpenl  division  into  three 
nay  be  distioguiahed, 
J  lo  the  kind  of  lateral 
I  wUefa  they  bear,  vi2. : 
1.  Iht  l^t/'Uah  region  {fig. 
M),  whicb  is  mostly  subter- 
io  iu  habit*  and  pre- 
I  itself  with  more  or  loss  of 
dw  csiermal  s|i^aaiiuica  of  a 
tool,  itf  uicolaxged  flttby  bttd^ 


A  ptMt  of  AwOaema  bifhUa  with  »  orwpillf  rhl- 
•one  tMMiiHt  l«4f-M(ilM.  ma  efect  Uify  itcia. 
Md  Ml  laltotwctBoe  with  bfvti*. 
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or  of  ft  eombinatioQ  of  these  ti;ro.    The  leaves  upon  this  are  never 
groeiif  but  are  of  fleshy  or  mombranoiiB  texture  and  simple  forms. 

2.  The  i>^/ region,  forming  the  aacen^ng  stem  of  plants  generally* 
especially  characterized  by  the  green  colour  and  great  development 
of  the  foliage. 

3.  The  Bract  region,  which  is  also  known  as  the  Infionseenee^  is 
distinguialied  by  its  smaller,  more  delicate,  and  sometimes  coloured 
leavoB,  the  axillary  buds  of  which  produce  blossoms. 

The  extent,  both  |M>flitive  and  reletJTe^  in  which  these  reffions  are  re- 
present'ed  Ia  di^rent  in  almost  every  plant ;  but  a  few  genenu  statements 
may  bt?  made  serving  to  illustrate  the  subiect  The  leaf-scale  repion  is 
devt*loped  chiefly  in  nerbaoeoas  perennial  plants ;  and  tht^  principal  nnxli- 
fications  of  it  will  be  examined  below  under  the  heads  of  Knizomes,  Bulbs^ 
and  allied  structures.  It  may  be  observed  that  the  leaf-scales  or abortiTe 
fbliaoeous  orj^ans  are  almost  exclumvely  composed  of  the  sialics  or  sheaths 
of  leavesy  without  any  part  correi^pondin^  to  the  bkde ;  exceptions  to 
thisky  illustrating  the  rulef  occur  in  tunicated  btdhs  like  the  Hyacinth 

2g.  16)|  where  the  inner  scales  bear  a  green  blade  standing  out  free  at 
e  top  of  the  bidb^  and  again  in  various  subaquatic  (masea  with 
creeping  stems,  in  which  the  lower  parts  of  the  annual  shoots  often  exhibit 
Iar||e  open  sheaths  with  small  rudiments  of  blade  at  their  summits.  The 
region  bearing  perfect  leaves  forma  the  principal  part  of  the  aiis  in  arbo- 
IMOant  plants^  where  the  leaf-scale  refpon  occurs  only  at  the  points  where 

Fig.  12.  Fig.  13. 


Piamm  of  •  pUat  of  r*i^mS*a  Uim^Uti^ 

kddM  #,  #.  Mui  tht  rcrt  oC  111*  tUmm  la  • 
tflto4i«r  MMi  «lia  icmw*  in  Um  alUt  «r 


tHtmm  «f  ■  i^jijit  of  Tmrnmim 


r  ■  uijijif  or  rtnmum 

M.  Tb«  lo««r  p«i  t«  1^ 

tka  protecting  scales  of  thft  autumn  buds  arc  produced;  the  scars  of  tha 
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I  logetBer  from  the  non-development  of  tbe  intemodefl 
^  yterj  visible  at  the  IwBe  of  the  yearly  8hi>ot*  of  many  trees,  for  t^x- 
fle^  of  the  IIoree-cheBtnut :  other  treea  reprodu^e^  w^it  were,  their 

col]rMi»iii^  at  these  pomt»;  the  Jasmin**»  for  exmnple,  exliibiU  a  pair  of 

hvmd  iindivided  leaver  near  the  base  of  */ft€h  amiuAl  shoot.     In  annual 

|i«Bta  tbe  leaf-r^on  is  predominant,  but  the  bract* 

Itma  lA  relativelv  more  developed  than   in  trees; 

MM  tlw  Mine  holdfl  good  of  perennial  herbaceous 

planli.   In  arborescent  plants  tbe  briiCt*regiou  usual] j 

mm  sot  pnwoit  it^df  until  the  leaf-regions  of  many 

ytmm  li»v«  been  formed,  and  even  then  it  is  gene- 

lallf  famed  from  branches  of  the  axis  which  have  a 

ittboidiiialie  ihare  in  givins'  the  special  form  to  the 

cslii«  plant ;   sometime  nowerer,  the  form  of  tbe 

aafiSeation  is  much  affected  by  the  position  of  this 

j^poDf  B»  in  tbe  Horse-cbe^tnut,  Lilac^  and  otiier 

IMH,  wbef«  tbe  terminal  buds  of  shoots  are  dere- 

loped  into  an  infloreeeence,  which  of  course  puts  a 

Mop  to  the  onward  growth  at  these  point& 

The  Leaf'Scahd  stem,  found  especially 
pbccrbeceoiui  perennial  plants,  is  seldom  con- 
\  with  an  aiial  root ;  on  the  other  band,  it 
prone  to  prodnoe  adventitious  roots,  as  is 
to  its  usually  Bubterraneous  or  creeping 
I  of  growth.  When  its  int-eraodes  are  regu- 
illbough  «HgbUy  developed  year  aflcr  year,  i>i«,TT*m  of",  pbmt  of 
I  abbreviated  8tem,hori2ontal  or  ascend-  2f  *'^' ,  ar«fl*«tt*#, 
Mloir  below  or  above  ground,  it  the  mtim  itti  mmI  bract  i^iona 
petrous,  producing  a  few  branches  eacb  year,  SJthHI^^e  iSH''"^ 
it  grows  at  one  end  slowly  dies  away 
at  Ibe  other,  a  more  or  le«s  root-like  structure  i8  produced,  termed 
a  ro0t'^iocic  or  rhiz<yfne  (figs.  l\  ik  22).  If  the  grow^tli  of  ettch  axis 
I  ftway  at  regular  intervals,  bo  as  to  isolate  the  products  of  tho 
axes,  tbe  result  is  dilferent,  and,  instead  of  a  bniTiching 
( the  axia  resolves  itself  into  a  numljer  of  detached  portions, 
ia  Uie  fbrm  of  eorm$.  If  these  detached  jxirtions  are  chiefly  eora- 
poaed  of  leaf-scales,  with  the  undeveloped  stem  small,  so  that  they 
I  enlarged  budii»they  are  called  bulbs  (figs.  15  &  16).  Another 
live  structure  belonging  to  the  leof-^calc  region  of  the  stem 
m  tha  ttAer  (fig.  1 D),  which  consists  of  a  fleshy  thickened  subter- 
a&ia,  arising  in  the  a^cil  of  a  leai-scale,  having  its  owu  iri- 
►  €OViatderably  deve]oi»ed,  so  that  its  leaf- scales  are  scattered, 
r  iaolated  buds  or  **  eyes/*  Tubers  of  analogous  character  aro 
ft  tomed  from  tt*.*rial  branches,  ua  in  many  epiphytic  Orchitis, 
f  tliey  have  a  green  colour  and  are  known  as  psemlo-bulhif, 
47*  The  BM  (fig.  15)  is  a  stem  remaining  permanently  in  tha 
of  a  bud.     Ita  ajua  oonaists  of  a  disk  or  shortly  conical 
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pltle,  firom  the  upper  Burfaoo  of  which  arise  leaf-scales  of  flefthy 
ehancter  more  or  lees  OYerlapping  each  other,  and  enclosing  the 
points  of  growth,  while  one  or  more  circles  of  adventitious  roots  are 
ipven  off  from  the  base  (fig*  16),    Btdhs  are  named,  aceordiug  to 


dmlf  bttlb  of  LUhm  i 


with 


(^X  wi<1  tfi"  ¥<")('»; 


i.^f* 
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the  charact-<T  of  tJieir  leaf-scales,  tenhf  or    ,  ^  when  these  only 

partially  orerkp  (Lily),  and  tunimUd  (Oniun,  Hyacinth),  when  the 
•oaliM  form  complete  sheaths.  Bulbs  produce  flowering  axes  eitherfrom 
the  terminal  or  from  axillary  bads.  They  are  multiplied  by  buds 
developed  in  the  axils  of  the  scales  in  the  form  of  new  bulbs  {drnfo^ 
fig.  16  a,  a),  which  sooner  or  later  become  detached.  When  a  bulb 
Acvwen  from  its  terminal  bud  in  its  first  season  of  growth,  it  is 
mmmmali  when  it  only  slrengthens  itself  by  forming  scales  in  the 
flnt  aeaaon,  and  flowers  from  the  terminal  bud  in  the  second,  it  is 
htmmali  when  it  flowers  from  an  axillary  bud,  the  terminal  bud  may 
be  developed  in  the  same  form  indeiiuiti4y  and  form  a  peremiial  bulb* 

The  number  of  leaf-«6sles  constituting  the  mtum  of  a  bnib  Taiisi  ameh 
bdliOTDt  plant*;  m  0^090^  AUimm  nMselr.  ind  nthitm  there  exists  enfy 
eoei  jWmm  okrmtntm  has  bat  two ;  the  Oaraen  Tuliti  and  i'rown  Imperial 
hiVe  comnaradTcdy  few  Acales,  while  the  LUieti  uuJ  the  Hynciuth  (figs* 
19  It  Itl)  have  numerous  coats  or  scales*  A  little  exnkristton  is  rraiti- 
site  Hi  to  the?  tenoi  amutal  ike.  as  applied  to  bulbs.  We  naTe  an  example  of 
what  is  call«?d  an  annnal  bulb  in  the  O arden  Tuliti.  At  pUnted  in  antumn^ 
If  k  a  bud  ooBiposed  of  four  or  fivs  scales  enveloping  a  central  rwUnien- 
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tvy  lowering  stem  whicli  t«rmmAtet  the  main  axk  In  the  ftxij  of  the 
4Wiar  tcale  there  i«  an  axiilary  bud.  Ae  the  ilowering  stem  U  developed 
Ite  eld  tmlb  skriiikf!,  while  the  a^dlUrj  bud  becomes  uioi^  and  more 
fmfntf;  bo  that  alter  the  tioweruig  eeaaoa  is  over,  it  forms  a  new 
Mk  to  the  aide  of  which  the  gathered  remaius  uf  the  old  one  are 
•Itaabwi.  The  tenninal  point  of  the  new  hud  ivpeats  the  flowering,  and 
r  «ale  (sometiiiied  the  next  also)  aubU'iidii  an  axiikiy  bud  destined 
ne  m  new  bulb  in  the  next  season.  Such  bulbs  are  eometimes 
prwvmtiiHmtSf  wnce  the  bulbous  structure  of  any  given  axis  is 
^  before  tbe  true  leaTes  and  Hower.  The  CroTvn  ImpenaJ  {FritiUaria 
iui)  iiSbrda  an  example  of  a  hietinial  bulb.  Examined  in  the 
^  It  m  Ibuod  to  oonsiflt  of  tleBhy  scalef*  produced  at  the  lower  part 
oC  tiM  «3da  which  haa  iuat  flowered  ;  while  a  bud  i^^ated  in  the  axil  of  the 
t  of  these  ecades  in  already  developed,  and  by  the  decay  of  the  old 
ring  »t«m  has  come  to  occupy  the  centre  of  the  hulh.  In  the  tiext 
I  ^ts  bud  fiowers :  at  fir^t  it  is  Burrounded  by  the  scales  of  its 
t  ftxin;  bat  %^T  the  flowering  is  over,  these  very  quickly  shrivel  up 
'" — MT,  the  axis  which  has  just  flowered  giving  origin  at  its  base 
er  of  scales  repkcing  them ;  and  while  tlie  flowering  stem 
\  awajr  down  to  these  scales^  a  new  axillary  bud  is  developed  in  the 
wdlof  ita  Buwrmost  or  uppennoet  basal  sode,  Thus  the  bulb  always 
hrMlB  growths  belonging  to  two  seasons  on  the  same  axis  :  the  nutrient 
yt/ti-malm  of  sach  axis  we  developed  upon  it  afUr  it  has  flowered*  and 
■trra  Cor  the  stippork  of  the  flower  of  the  next  axis.  Such  bulbs  are 
'mmttt^^p09irmHiiowiy  and  may  be  termed  definite  to  distinguish 
from  the  next  kind.  Pieremiifi  bulbs  diiler  from  the  foregoing 
t  the  products  of  the  condensed  axes  of  several  years  in  a  healthy 
ire  oooditioiL  Thus,  if  we  examine  a  bulb  of  the  Garden  Hyacinth 
ifi^  10)  when  it  is  flowering  by  its  terminal  bud,  we  find  the  bti^c  of  the 
Ibvering •»»  ssiiTounded  by  several  leaves  belnnging  to  itself ;  the  whole  of 
md  in  the  axil  of  a  scale  belonging  to  the  preceding  y  eari  which  also 
I  the  short  remnant  of  the  flower- stalk  of  that  year ;  and  to  this 
I  teveTal  more,  all  belonging  to  that  ssme  axis ;  these  more- 
I  eoUeetively  in  tht»  axil  of  the  innermost  of  a  series  of  scales 
to  the  year  before,  remiuns  of  the  flower-stalk  of  which  are 
\  Tiable.  Finally,  on  examiniog  the  axil  of  the  innermost 
t  of  the  present  year,  we  find,  nestled  between  it  and  the  base  of 
w  iUlht  the  bucl  which  is  to  form  the  axis  of  the  next  year. 
>  this  holh  possesses  structures  or  axes  belonging  to  four  distinct 
The  bases  of  the  green  leaves  expand  into  fleshy  sheathing 
'  the  flowering  of  the  axis  which  gives  rise  to  them  ;  and  the 
iscay  ol  tk«ir  blades,  which  extends  to  the  summit  of  the  bulb,  gives 
flee  to  th»  nmed  or  bitten-off'  sppearance  of  the  latter.  These  bulbs  are 
I  the  last  kind,  but  may  be  distinguished  from  them  as 


48u  The  Corm  more  or  Itet  resembles  a  bulb  exteraally^  but  con- 
|8tlieipttUf  of  ft  stem  with  little-developed  interaodcH,  thickened 
ilo  a  IMif  body,  and  bearing  leaf-buds  at  one  point,  either  at  the 
mmiif  as  IQ  the  Crocos  (j^g.  17),  or  at  the  side,  as  in  Cahhicum, 

Thm  eena  of  a  Crocus  examined  yesiy  early  in  spring  exhibits  a  primary 
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Pig.  17. 


cut   ihruuirh 


aziB  ill  tbe  form  of  a  roimdiah  diam  beariag  the  ndventittouA  rooti 
ftnd  giving  rijie  abore  to  one  or  uevcnil  tul'ta  of  ieavw.  The  baaet  of 
tha  lea%*ea,  outride  which  are  a  few  membranous  acalea,  facing  at  &r«t 
mink  in  the  parent  axis,  theae  tiitU  or  rudimentarj  bnuiches  ai«  not 
readily  distinguished  aa  secondary  axe« ;  but  the 
tenninal  bad  soon  grows  out  to  prtiduce  the  flower. 
After  the  flowering  is  over»  the  inttrnodea  be- 
twoen  the  scaW  and  the  bases  of  the  arreeji  leaves 
become  developed  both  Tertacally  ana  alao  hori- 
f  on  tally »  so  as  to  convert  the  base  of  each  flower- 
ing stem  into  a  new  conn.  When  ab^iiit  balf^ 
grown  the  new  eorms  atand  out  aa  globular  bud- 
like  structures  on  tbe  top  of  the  old  corm,  which 
ta  gradually  eizhau«ted|  and  decavs  away^  so  aa 
to  set  ita  progeny  free.  In  the  axils  of  the  upper- 
most leaves  of  the  flowering  8t«m  are  developed 
new  hud^  ( which  exist  even  before  the  conu  be- 
gins to  sprout  in  spring)  ;  and  aa  the  new  cornis 
are  perfecicd^tHe  bud^  imbedded  in  their  summits 
form  the  ruoiments  of  the  leaves  and  flower*  of  the  next  season^  sprout' 
ing  out  in  the  springs  each  to  n'produce  a  corm.  Hence  in  a  conn  taken 
out  of  the  ground  a  short  time  after  the  flower  withers*  we  find  three 
Mti  of  axes : — 1 « the  withering  parent  corm ;  %  the  young  corms  branching 
from  this,  formed  from  the  oaaea  of  the  flowenng  stems ;  and,  3,  the 
axillftnr  bods  of  the  leaves  of  the  hitter,  formmg  the  noting  buds  at  tbe 
ntmnuts  of  tbe  new  coiroa. 

In  OoMicum  aniumnaU  the  conditions  are  somewhat  diflerent  When 
the  IpliDl  ia  flowering,  in  autumn,  we  And  the  flowering  stem  attached  to 
liie  ilde  of  the  base  or  the  conn :  the  flowering  stem  b  surrounded  at  ita 
iMie  by  sheathing  scales  and  nidinientary  leaves  ;  in  the  axiU  of  the  two 
loweft  leavea  exi«t  minute  bud^,  aud  the  tntemodea  between  theae  teavea 
■te  aUffhtly  devt»loped.  The  flowering-«tem  then  withers  down  to  the 
ground,  ana  during  the  winter  tbe  internode  between  the  two  buds  swells 
imd  fontis  a  new  corm,  the  old  one  ahri  veil  ing  up.  The  leaves  appear 
above  gnnind  in  tbe  ^pring^  proceeding  frum  the  apex  of  the  corm,  and 
the  bud  at  the  ^do  of  its  lower  end  shoots  out  to  form  anew  lateral  aterai 
whirb  produreN  shnaths  and  nidimentary  leaves,  and  ultimately  forms  the 
flowmng  stem  of  the  next  autumn,  thu  hose  of  which  n<peata  tbe  forma* 
lloo  of  a  corm  in  like  manner  and  shoots  up  ita  tuft  of  leaves  in  the  fol- 
}  -■'  -  pring,  Tbe  corm  being  formed  from  the  internode  betwtx*a  the 
lower  of  thrso  is,  to  a  certain  extent,  baailar  as  Wf>ll  as  lateml^ 
\.,„...  .»v  upper  one  appears  near  the  t<ip  of  the  perfect  corm,  ratlier  U* 
one  ai«le,  near  the  eoar  of  (he  old  k^aviM^  and  flower^talk  ;  thiH  bud  may 
or  may  not  be  develcmed  int^)  a  corm  simultaneously,  but  in  any  case 
it  beeomea  dotachvd  from  its  fellow  when  the  old  corm  shrivels  up^  and 
tJina  may  multiplv  the  plant. 

Tike  C(>r  'in  ntttcuitdmnt  examined  in  tpring,  exhibits  two  lobei^ 

with  an  1  Hte  eonatrietion;  they  lie  adjoined  bonxootally:  the 

oorm  of  tho  past  year  ia  ahrireUcd ;  the  other  ia  solid,  and  at  the  summit 
cxlilliite  aheathing  acalas  enveloping  the  base  of  the  eroct  flowering  »tem. 
'^      '      the  iheath|  which  tiama  upward^  we  tee  that  the  flower  ariiee 
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Fig.ia 


1  ft  (mainAl  bud,  whUe  in  the  axil  of  a  leaf  arising  below  it  exists  a 

whk^Ji  u  disstined  to  sw*^U  up  and  form  a  new  conn  for  the  next 

an,  thm  oldest  one  meantime  withe  ring  awaj ;  so  that  two  genera- 

I  wilh  tiie  ntdimestB  of  the  third  alwnvs  coexist ;  thpse  generations 

of  a  greater  number  of  iiidivrdualis  when  adjiiioual  corms 

I  tlie  axila  of  aeTeral  of  the  i^xle^  of  the  parent  corm. 

49.  Thm  ^€m4i§Ur  is  either  formed  from 
the  base  of  a  stem,  or  &om  a  braoch  arising 
bom  m  jmbterraneotis  leaf-scale  (fig.  19),  deye- 
lop«d  eitlier  partially  or  entire] j  into  a  thick 
mA  fleah^r  mass,  by  expanMon  of  its  spongy 
vtnMliire,  its  own  leaves  appearing  in  the  form 
oi  rodimentary  scales,  in  the  axils  of  which 
i  donnant  buds,  or  eye»,  capable  of  pro- 
iDdependent  stems  when  the  tuber 
ita  development  after  a  season 


AxM  tubers  occur  in  many  herbaceous  plautSi 
as  ia  Cmydaii§  hulbota ;  when  of  annual  dura- 
tios,  tiliit  tat  siaentially  the  same  na  corms. 
Tha  lidber  af  the  Potato  is  a  familiar  example  of 
^Mitaas-tttber  forroed  from  a  branch,  in  which  its 
'  be  readilv  observed  ;  a  number  of 
IS  base  of  the  **  haulm '*  send  out  8  ub- 
I  hfBBches,  which  at  some  distance  from 
Iks  point  of  origiii  cease  to  elongate,  and  swell  up 
biatvWoesaaanea.    T       ' 


Boot*ttiber  formed   at   the 
bMeof  the  firm  ori?H?i«iciit 


The  tubers  of  the  Jerusalem  Artichoke  (fig,  10)  are 
wmingnm  pioductioiis,  Stem-tuberB  passing  more  or  less  into  rhizomes  form 


Vig.  19. 
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Ihe  Bo-cidled  roota  of  the  Bryodet  (T«mm  ecmmmis  mid  Srymiaikim% 
of  tbe  Sweet-poUto  (Conmlr-ulm  Bat4tUu)^  mid  the  frpeden  of  Dumxttra 
yjeldinfT  '*  Tftina."  The  tubera  of  the  terrestrial  (>n!hids  ftro  chietly  com- 
posed ofracltcal  Rtructurea.  If  we  eiftniine  the  twin  tubers  of  Orrhia  Morto 
(tig.  20)»  we  find  one  at  the  base  of  the  Howfring-  stem  (a),  which  towarda 
tiie  close  of  the  aeason  is  withered^  while  the  other  (fr)»  crowned  by  a 
biid(*),  if  solid  and  health j ;  in  the  axil  of  the  lowejat  leaf  of  thi§  ijiid 
exist!  another  bud  m  a  rudunantary  Htate  ;  and  a^  the  oldest  tuber  ahrirek, 
thia  iwalla  oni  and  aasumea  its  /orm,  in  ih&  next  deaaon  appearing  aa 
the  bud-tuber,  while  ita  parent  becomes  the  tuber  of  the  floweiing  item. 
The  greatest  part  of  the  tnaaa  of  these  tubers  conaiata  of  a  swollen  adveo- 
titioua  root  (\  «37),  which  ia  intimately  blended  with  a  few  little-deve- 
loped atem-intemodea  and  the  terminaf  bud.  In  some  cases  thei^  rubci* 
are  rounded ;  m  others  thej  are  divided  below,  so  aa  to  become  p^ilmtd* 
(fig.  21).    The  tubers  of  Bumum  (fig.  18)  belong  to  the  root. 

Fig.  20.  Fig.  2L 
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«.«l4liib«;  KawiabcrtHihite 

bod  war  Ui*  not  wmmm, 

60»  The  Bhizame  or  Booi-itock  is  a  body  compooed  of  an  indefinite 
iinmber  of  corm-like  axee  permanently  connected  together,  ao  aa  to 
form  an  elongated,  root-like  st^m,  more  or  lc«a  clothed  with  leaf- 
tcalea  (fig.  22).  lU  intemodes  are  generally  little  doTeloped ;  aomiv 
timiis,  however,  regions  with  developed  intemodea  alternate  with 
others  wherein  they  are  undeveloped,  giving  a  nodoae  eharactcr ; 
when  it  has  the  intemodes  much  developed  (figa,  11  &  24),  it  ap- 
notiilit  in  character  (through  *'  runnera"*  fto.)to  creeping  leafy atema. 
IlillSllire  and  ap[>earanee  vary  from  herhaceona  or  fibrooa  (fig.  24)  to 
tllbaroiia  (fig.  22) ;  ita  direction  ia  usually  horizontal,  though  in  aonie 
OUfi0  it  ii  Tertical  (fig.  23) ;  and  in  the  majority  of  caaea  it  growa 
under  gromid. 

Examples  of  the  rhizome  era  verr  numeroua  among  herbaoeoua  p«raii- 
olal  nlantB^  both  1  Hcotyladofiia  ana  Mooocot^iedoiis,  The  Gtfdtll-fleg 
ailbraa  an  ejEauiole  of  a  tuberous  rhixome  whjch  may  ba  undentood  by 
CODpating  it  with  a  conu  like  that  uf  Arum  wmmtkttmt^  md  by  supposing 


I 


Ibe  old<*r  portioM  of  this  surviTe  for  mtaxjyetn,  so  u  to  form  a 
y,  maim  or  lf»  branched  idass*  The  Solomon^  Seal  (fi^.  22),  Sweet- 
aortivl  Gituer^  Wat*?^r-UIjr,  &c.  afford  other  well- knoi^Ti  examples. 
}  of  these  (called  definite  rhizomea)  the  flowers  appear  to  be  pro- 
l  by  ttnuinal  buds,  which  take  an  asceodiiig"  direction  and  lose  them- 
i  la  tbe  inflorescence,  the  onward  growth  of  the  8tt»m  being  eflected 
of  axillary  buds.  In  other  (indefinite)  rhizomea  the  growth 
unis  by  the  formation  year  aift*-*r  year  of  a  terminal  leaf-bud. 
I  of  inore  solid  terture,  but  of  analoj^oua  coiiJ=itniction,  occur  in 
'  b«ffbftoeouf  Fema,  as  in  AMjndium  FiUjc-nim^  also  in  most  of  the 
m  (jMmem}f  maDT  Sed^^,  and  a  great  variety  of  herbaceous  Dico- 
tfMonay  Kieli  as  the  Wood- Anemone,  the  Primrose,  Lathraa  squamarta, 
Jbc  Certain  widely  extending  creeping'  plants  aflbrd  examples  of  rhi- 
■omiM  with  deTeloped  intemcSefl,  as  the  Sand*Sedge  (fig.  24),  the  wire- 
1^  jhisome  of  which  ex  ten  da  for  many  yards  under  the  ioo^ie  Rand,  send- 
ng  tip  lea^  ahoots  at  regular  intervals ;  the  8t4>m»  of  Coiich-graaa,  of 
vnooi  Miot%  and  other  Labiate  plants ;  as  also  of  certain  Ferns,  such  aa 
Lmfirmm  TMipi*Tijt^  Tri/'h&miemitqteciomm^BJiA  of  the  Horsetails  (EqtMC' 
§mm\,hc,  Wciaii  the  rhixome  Is  erect  it  has  much  of  the  aspect  of  a  root ; 
and  tilt  opdinaiy  Ibrm  was  tenned  by  the  old  writers  a  prctmorst  root,  the 
dmj  of  the  lower  end  giTing  it  the  appearance  of  having  been  gnawed 
""  Bnapka  of  this  are  not  uncommon,  as  in  the  Scahxma  smrisa — In 
MM UmVllifCT*,  as  Cicuta  lirosa  {tig,  23),  where  the  abbreviated  in- 
ito  fo«D  discoid  chambers  com^spniidinj?  with  the  fintttlar  intemodea 
akwayand  in  the  l^dv-fem  (Athyrium  Fiiir-fa^mina),  which  consequently 
abore  ground  like  a  dwarf  tree-fern*  In  SpargmttHtn  ranumitn  wo 
\  with  a  curious  alternation  of  condensed  and  eloDgated  intemodea,80 
iha  fhiioinei  appear  to  consist  of  a  number  of  comis  connected  toge* 
tktf  hj  tganchw  into  an  erect  candelahnim-Iike  assemblage. 

Fig,  23. 


m^n. 


I  of  ta«  Hovcrivf  iSivw  of  two  |ir«- 


Yertionl  tHIsoiq*  of  dcuia  riroAt, 


51*  Th«  titofy  «<«»»«  or  region  bearing  green  foliac^^ous  organs, 
^tmrm  aboTo  the  soil,  either  in  air  or  water,  expoeed  to  tho  influence 
if  Bgi^  Its  fomi  and  structure  are  extremely  Taried,  dc [lending 
ikiilj  oo  the  mode  of  derelopmcnt  of  the  intamodes,  the  arrange* 
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meni  of  tht?  kares  tind  mode  of  dovolapiDent  of  the  buds,  and  the 
extent  to  which  its  exiftence  b  prolonged.  The  first  caiise  regulates 
to  a  great  ei^teiit  the  form  of  the  axis,  the  second  the  mode  of  rami- 
fiGation,  and  the  third  the  eize  and  consiatence  of  the  fnll-growu 
organ.  The  principal  modifiestionfl  may  be  most  conyeniently  studied 
under  the  heads  of — L  hm^amtmit  and  2*  woody  stems* 


52.  ffgrhoGeouM  t^emB  are  produced  by  annual  and  biennirU  plant^^ 
and  in  eaeh  suooosaive  flowering  axis  of  herbueoous  perennials ;  to 
theM  alio  APe  analogous  the  yearling  shoots  of  arborescent  pknts. 
Talten  by  themselTca,  they  are  cither  annual  or  biennial ;  that  is  to 
say,  they  bear  on  the  same  axis  green  leaven  belonging  either  only 
to  one  or  to  two  aeosonB  of  growth.  Annual  herbaceous  stems  alone, 
of  course,  occur  on  true  annual  planta :  they  are  produiaed  also  by 
those  perennial  herbaceous  plantu  which  send  up  a  flowering  stem 
from  beneath  the  soil  in  spring ;  and  with  these  are  to  be  included 
moel  pkale  toming  bulbs  and  comu. 

In  ordiaaij  anouali  Uie  plumole  or  terminal  bud  of  the  seed  shoota  up 
at  ooee  into  a  mxs/i^  or  less  Vnnched  flowering  stem,  and  the  enttro  nlant 
dies  away  after  the  seeds  ars  perftseted  in  autumn.     ExAmplen  or  this 


k 


f«»nn  may  be  se<»n  in  the  Poppy,  the  Swe<*t  Pea,  V^romca  hrdtra/olm 
(tig.  12),  &c  In  many  perenniJU  herbaceous  plants  forming  rhixomes,  and 
in  moei  bulbooji  planta.  a  subtemuieous  bud  anoola  up  in  the  earlv  part  of 
each  seeeoQofmwtli^  bearing  green  leares,  and  fomiing^  a  flowrnng  stem 
(fl|j.  TSh);  in  U»e  antiimn  the  whole  of  the«e  ilnietun^s  disappear  C^,  *!)> 
wbtle  restinfr  hiuU  (a)  ure  formed  in  the  axili  of  the  lower  leaTes  be* 
•oU,  to  irtytvit  the  growth  in  the  following  »ea.««n.  We  have 
of  this  kmd  of  stem  in  the  8olamoD*s  9eal|  Garden  l^Mmyi 


I 
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Afioolti^,  Ane'inonet  A«pftrngiis,  &c.  The  young  flesTij  ahoot  with  mdi- 
■Mfiittfj  IcAves  which  these  pl&nU  form  in  early  i^pring  h  sometimes 
mllad  m  imw  (thu  is  exemplihed  in  the  edible  part  of  Aj^parogtiB).  The 
kiJJr  htmmng  ft«ms  of  huJbs  and  tiibersj  auch  as  thost3  of  t)ie  Lilj,  Po- 
tMtAf  Ortki$f  Sic,f  turni&h  further  examples  of  the  annual  herhaceouB  stem, 

53.  Bienniai  herbaceouB  8t£ms  are  found  in  tnie  bioneiols  and 
mamf  berbaeeotis  perennials.  Thej  are  distinguished  by  the  lower 
put  oi  the  aii»  producing  green  leaves  in  one  season,  and  the  upper 
potlMon  growing  into  a  flowerini;  stem  in  the  following  year,  GeneraUy 
yulriwg,  the  intemodes  are  little  developed  in  the  growth  of  the  first 
mmaiL,  and  the  leaves  are  often  larger  as  well  as  more  crowded ; 
tfcfly  ftlfto  frequently  die  away  early  in  the  second  season « 

Siaiiipk«  of  the  biennial  herbaceous  stem  are  to  he  found  in  such 
tni»  hirimiiil  plantB  its  the  Turnip,  the  Canterbury  Bell,  Thistle ^  Parsley, 
Jfce,  H(*np,  wnen  the  seed  is  »own,  it  produces  a  stem  with  scarcely  deve- 
Iflpcd  mtomode^,  supporting  a  number  of  leaves  which  form  a  kind  of  tuft 


ttomon  the  ground ;  this  growth  remains  almost  at  rt*st  during  the 
wwatbUL  md  is  the  succeeding  ^ring  the  terminal  bud  s^hoots  up  into  a 
iuvtmig  stem*  Sometimes  several  axillary  buds  iilso  grow  up  into  iiower- 
agilM%  giving  rise  to  the  condition  called  **  rfulijr  mtdtieepg :  ^  thb  maj 
mtmw  ^aOker  in  biennials  or  pereaniaU.  A  eimilar  kind  of  stem  i.<^  found 
in  Micii  percnniAl  herbsoeoua  plants  as  the  common  Daisy,  the  Garden 
FlafT^  Ibe  DaimIqIiod^  &e«,  where  axillary  buds  are  produced  at  the  base  of 
llie  ilying  flowering  stem  in  autumn^  and  grow  up  above  t^ound  at  once 
10  fan  latfy  tufts*  lasting  through  the  winter,  and  giving  birth  to  flower- 
iRg  ilaaM  in  the  next  season, 

54*  The  le&fy  shoots  of  perennial  plants^  with  their  axis  and  adven- 
titiOBn  rootii,  may  be  separated  artificially,  and  used  for  propagating 
t^flftnl  (nrdeners  call  this  ^*  parting  the  root^  *') ;  and  certain  plants 
are  naturtUj  multiplied  in  the  same  way,  by  buds  or  branches  which 
hmre  Tvcdrtd  special  names.  Thus  the  herbaceous  flowering  stems 
of  the  Housc-leeks  (Sempenntfum)^  after  flowering,  produce  buds  in 
thit  arils  of  their  lower  leaves  which  exjvand  into  leafy  rosettes.  The 
dying  down,  these  are  thrown  ofi"  as  detached  planta, 
firika  root ;  in  the  following  season  they  send  up  a  flowering 
sod  repeat  the  process.  The  separating  tuft  Ibrraed  in  the 
is  CiiUed  an  offsft.  The  Strawberry-plant  in  like  manner 
•»  in  the  axils  of  it«  leaves,  buds  which  in  the  same  season 
I  iereral  of  their  intemodes,  and  form  long  filiform  branches, 
tlie  Indi  of  whidl  give  rise  to  rosettes  of  Leaves,  and  strike  root,  and 
tluM  Ibrm  flldepaildent  plants:  such  shoots  are  called  mnnrrs  (%.25). 
In  tB  tbeM  etmcB  the  herbaceous  flowering  stem  is  of  two  years' 
grovtlt,  its  hronching  portion  belonging  to  the  autumn,  the  ascend-^ 
ing  flowering  portion  to  the  succeeding  spring  or  summer. 

ftmrifil  Ottmes  bare  been  given  to  certain  forms  of  the  herbaceous  sterna, 
•Hit  «f  whidi  tfe  not  ver^  definite,     llotanisU4  sometimes  caU  the  stem 
If  agriculturists  term  both  this  and  the  stems  of  herba- 
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€160110  plftote  g«iMmIIj  **  hmilm/*  whicb^  in  Its  originid  koimage,  ia  sjnonr- 
mou8  with  cufmm*  Neithf^r  term  is  perhaps  requisite ;  but,  if  u»ed»  to© 
term  culm  (eulmm)  should  bi^  applied  to  the  un branched  f»tem»  of  Gra^sea ; 
hjuilm  (amUi  AtfrAocMM)  to  $XL  otner  herbaceous  stems  with  well-deTeloped 
imetnodea. 


Fig.  26. 


Sfer»wb«n7-pluii  with 

55,  The  Troocfy8tem^clianici6TOtioofarbo7O8O6ntpUnts,pi^e0^ 
itaeif  in  two  principal  okaaae  of  form : — one,  where  it  ib  1>ranchedt 
•oiuititiiting  a  trutik  {tnmcm) ;  the  other,  where  it  ts  an  unbmnched 
€oluma,beajing  its  foliage  as  a  terminal  crown,  forming  what  is  called 
a  Mt0ek  (tfcmcltfur). 

These  diffbrencee  depend  upon  the  mode  of  development  of  the  hudfi  r 
when,  aa  in  Dicotyledonous  trees  generall j,  axiUary  budji  are  developed 
into  brancbea^  we  find  a  ramified  trunk ;  when  the  terminal  hud  alone 
unfoldii,  aa  in  most  Palmn,  the  globular  and  columnar  Cactace»,  and  the 
UjoadaoeSf  a  atniple  columnar  caudex  h  funned. 

56,  The  Tnmk  of  arborescent  pknU  ariaoe  as  an  herbaceoua  steni 
from  the  ae<Ni,'  but  uiually  becomoa  more  or  leas  woody  before  the 
oloae  of  the  Erst  aeoaon ;  in  the  autumn  it  ceasea  to  devclope  inter* 
nodes  at  tta  point,  and  the  terminal  bud  eloaea  up  into  a  reedng 
w!ator*bud  enclaat«d  in  leaf-acales  ;  hndu  of  the  aame  sort  are  pro^ 
dnccd  in  the  axib  of  the  leavea  i  and  all  or  part  of  them  o^ien  in  the 
fallowing  spring,  to  produce  a  aeooad  generation  of  a^toa  in  the  form 
of  ahoota  ;  the  same  prooeaa  being  indefinitely  repeated,  a  branched 
trunk  ia  prodnoed.  If  the  central  atom  ia  not  much  elongated,  and 
the  lateral  ramilleationa  are  numcroua,  the  result  is  a  shrubby  plant 
(e/timud ) ;  if  the  growth  of  the  main  trunk  predominates  for  a  long  time^ 
but  ulUmiit4*ly  »laokonSy  and  the  nido  branches  grow  more,  the  form 
ioeoi  in  ordinary  trees  appears  (ar/>or  cifmom) ;  while  if  the  growth  of 
tho  oentral  stem  by  the  terminal  bud  is  predominant  throughout  life, 
wt  hftTS  tall  straight  trunka  with  comparatively  small  branches,  such 
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in  tlie  Lombard^  Poplar  and  many  Pines  and  Fira  (arbor 

Tkaidm  thedivemtj  in  the  relative  deyelopmeDt  of  terminal  and  lateral 
bad%  a  P^^  Tftrietj  of  conditiond  occur  in  the  mode  of  UQtblding  of  the 
bods  ftDa  in  the  destinAtion  of  their  producta.  Bj  no  means  all  of  the 
szSDfliy  hudi  of  arbcmtcexit  sterna  come  to  development ;  and  they  aje 
WMMtiiiiea  supproaaed  in  definite  order :  thiSf  and  tno  mode  of  arrange- 
aMBi  of  the  laavee  which  subtend  them,  haa  much  iniuence  on  the  general 
ioKm  of  the  nmifieatiaii. 

Attention  maj  here  alao  be  particularly  directed  to  the  defimte  and  indefi^ 
adit  dereloipmeDt  of  the  axea.  In  many  tn>e9,  duch  aa  the  Oak,  the  Bircbj 
t^  Aahf  many  Pine«,  kc^  the  terminal  nuA  of  each  shoot^  if  healthy,  opena 
out  e^ery  apring,  and  developea  a  new  length  in  the  same  direction ;  ao 
iktXf  on  tfocii  branches,  the  auecessive  years'  growthB  are  distinguishable 
lor  m  mot^  oir  lew  considerable  time  by  the  scars  of  the  leaf-acalea  which 
«Bfv«l0ped  tli6  sncceasire  winter  buds.  When  these  trees  flower,  their 
lilo»om eOMigso  from  an  axillaiy  bud.  In  other  trees,  such  a»  the  Horse* 
ckaiiBOt  and  the  Lilac^  the  winter  bud  contains  a  rudimentary  shoot, 
^m  temunal  bud  of  which  producer  an  io florescence,  and  consequently 
jjila  bad  is  erolved  into  a  lea^^  shoot^  the  growth  of  which  in  length  is 
I  for  erar  by  the  termiftiil  blo«somi  and  the  shoots  of  the  succeeding 
tat  ariae  from  axillary  buds  at  its  sides.  The  branching  of  such  trees 
I  a  pociiliarlv bifurcated  appearance.  The  same  condition  is  nroduced 

.  __y  Jbd^  trwa  wben  the  temiinal  buds  of  their  shoots  are  kiUed  by  frosts* 

Tbe  originally  cylindrical  form  of  trunks  often  undergoes  considerable 


■llantioQ  with  age,  depending  upon 
Mcnfiar  aodea  of  development  of 
tte  woody  aCmctiiTe  withm.  Irre- 
gtiiUt  pioounencea  occur  commonly 
m  inch  old  timber-trees  as  have 
iHm  Icancliea^  greater  enlai^ment 
tiln^  piftoe  IB  the  line  between 
IIm  %mo  of  the  branches  and  the 
fOtfli;  tliii  ta  often  seen  on  oM 
^  "  Some  tropical  trees  produce 
ltfePMi»*like  projections  in  the 
law  mm}  The  forms  of  the  trunk 
itf  1^  voody  climbing  plants  of 
tppaioi]  ibiBita  present  \ery  remark* 
iij(a    iirsgolantiea,  arising   either 

a  twining  baMt,  or  from  ir- 
devclopaienl  caused  from 

i  mriiwirn  o?  otherwise.  In 
maam  kUi  of  BMnhat  (tig,  m\ 
md  ii  IkkA^Am  (Bombace®)*  the 
ftmli  it  wm^XHm  out  in  the  ahape 
«f  A  gnat  iaak  between  the  root 
»d  l£t  8MiD  fafinchoa. 


Fig.  20. 


Troi^  of  *  BruiliA]!  Btmhax. 


57,  Hi«  8$oA  or  taudtx  is  an   undivided  woody  tnmk,  pro- 
\tf  the  annual  unfolding  of  a  siitgle  tenmnal  bud.    Ita 
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mtemodes  are  commonly  little  developod,  so  that  its  sides  are  maj-ked 
with  the  scars  of  its  fallen  leaves ;  Boraotimes,  however^  the  intemodes 
arc  deyelopod,  and  then  the  stock  has  a  jointed  appearance,  from  scars 
or  actnal  articulationa  at  the  nodes.  The  stocks  of  the  Cactacese  are 
remarkable  for  their  form  and  consistence;  their  lateral  buds  are 
developed  into  tufta  of  spines,  which  are  the  representatives  of  the 
leares  of  undeveloped  branches. 

The  stock  of  the  Polnifl  t^xhibita  congiideraWe  variety  of  form.  In  the 
pocoanut-  (Coco*)  and  Date-palnia  the  interoodes  are  scarcely  develooed, 
sad  the  scars  of  the  lBaf-stalKf«,  lurani^ed  in  spiral  order^  cover  the  sides ; 
Ihe  same  holds  good  of  the  stock  of  C^ca*  and  its  allies,  of  XaUkorrkmOf 
KtHffiOf  and  other  arboredcc^ut  Monocotyledona,  and  also  of  the  stock  of  the 
Tree  ferns  (fig.  29),  In  other  cases  an  intemodo  is  more  or  less  deve- 
loped between  each  lejif,  and  the  stem  is  smooth,  but  marked  by  a  aue^ 
cession  of  scars  running  nearly  round  the  stem,  ^  in  MaurUia  ana  AMro* 
emyum  v^tigare;  in  (xfonoma' and  Ckanutdorta  the  intemodes  are  dere- 
loped  and  the  nodes  thickened  ^  so  as  to  appt^ar  externally  somewhat  like 
^ose  of  the  stems  of  Grasses,  but  they  are  not  really  articulated  nor  hol- 
low like  the  latter,  The  caudex  of  the'  Palms  fumislung  the  common  Cane 
(fitdamm)  is  cfaicBy  distinguished  firom  the  last  by  the  slenderneae  and 

Flg.27, 


Fig.  28, 


f%.  ft*  Pidiii-lrr«*  (At9f^\  with  iiJibf«iM>ti«4  c«»4r«< 

Tig,  f».  BfMtf^bMl  Imuk  of  the  Doum  Palm  di^pk^m*  fk^b^tm). 

t^tivme  length  of  the  tntemodet.    Many  of  these  PalmHttockSp  which  are 
almple  in  (Mr  ^tiocipsl  mass,  Mod  out  szUlify  Imds  at  or  below  the 
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fpemtkd^  which  form  ronnersi,  and  uUituatelv  grrow  up  independentlv  of  the 
|iniil  Thtt  mismd  stocks  of  a  few  branch  hijrh  nbove  the  ^ound,  ns  in 
ibm  Doam-pAlm  (fiff.  28),  nnd  in  Pandanm  {^g,  i)),  where  the  t«niiinal 
Vod  aftpMrei  to  unaergo  suce^^sive  bifurcatioDs,  hot  really  Bends  otT  at 
inlimJi  nogle  axilkrj  bodsi  the  deTelopment  of  which  noon  equals  that 
€f  111*  pArent  ajcis,  and  causes  the  deflection  of  the  latt*?r  so  aa  to  give 
ft  fctkea  a|vpeinnce.  A  similar  mode  of  growth  i^  oh»ervc*d  in  certain 
finraodcvfrneeie  (arborescent  Monocotyledona^  natives  of  S.  Ainerica)|  also 
is  the  Liliaceous  ffRnns  Yucca,  Tht?  atocjia  ol  some  of  the  Cactacen  are 
undiTidcd,  aa  ib  Metf^eadtts  (fig.  81  )j  EcMnoeac^f  and  yfamiUariUf  &c. ; 
but  la  othert  a  few  branches  Arise,  (i^ii'ing  a  compound  character,  as  in 
Tariooa  8pe<ne«  of  CtrmtB  (fig.  32),  and  in  the  leaf-like  stalks  of  Opuntia 
r6g.  30)4  Analogous  structures  occur  in  foreign  species  of  £uph9rbia. 
The  EHephantVlbot  plant  ( Tamm  vlqihmdipes)  poasesees  an  extraordinaTy 
itoeky  ccmsiattng  of  a  large  aod  solid  woodj  mass  of  niffged  appearance 
nd  peramia]  growth,  from  which  blender  aonual  clinihmg  st^ms  arisei 
djing  down  again  each  seaaoni  while  the  atock  t^lowly  increases  in  sise. 


Fig.  29. 


Fig.  30. 


Fig.  31.    Fig.  32. 


f  am  «rith  tnihnuieii«d  caodrx. 


Fig,  l^\,  Su*in  of  M^li^H^, 
Fit;.  ;il».  8twuorL>frT*j», 


58.  la  Ihe  deacrtption  of  st^ms  genorallT,  certain  tt*chnical  terms 
m  lA  vmtt  in  addition  to  those  above  est  plained.     These  refer  prin- 
I  ^^itlljr  to— >a.  conshienet :  b.  dincHon  and  fmhit  of  ijrowih  ;  c.  form ; 
I  d*  wamdi^tm  of  xurface  ;  e.  ramifimtion  ;  and  f.  dimetmotig, 

Tb©  ^t/rtsm  hcrhaceauM  (Jifrhaetiui)  and  woodtj  {litjui^ms)  need  no 

llvrtbcr  deAntiion.     Home  stems  are  flrshij  or  $HCCuhnt  {carnosim)  aa 

i^&c.     Moat  stems  are  Aolid  {9oVuhij()\  those  of  the  majority 

rOrsiiQi  and  th«*  UmbeDifenc  (Carrot,  Celery,  &c.),  and  tho  Horse- 

uila  {BffmHtum)  are  hollow  or  tuhular  (jUtidoitHs), 

^,  Sims  mnj  he  truly  crtei  {*trktw}^  JUiFtwus  {Jk^fft40$m)f  or  twd^ 
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din^  (nuiani),  wMch  in  trees  becomes  overham^nff  (eemuut).  Sterna 
which  turn  upwards  from  a  horizontal  bnse  are  called  <uc€ndi¥ig 
(aae^ndem) ;  those  IjiBg  along 

the   ground   without  rooting  ^ij?-  ^^ 

are  procumbent  or  prostraU 
(dicumheiui,  pr&cuml^eviMj  hu* 
mi/imu)  (Eg.  33) ;  if  a  pro- 
strate atem  roota  at  its  ncKleSy 
it  becomes  creeping  (repeng)^ 

Slender  stems   neither  Ijing 

on   the  ground  nor  creeping  ft««b«rt  hwq  of Thj»», 

may   be  pendent  (penfluhts) 

when  growing  on  rocks  &c.,  and  floating  (fluiiam)  when  growing 
in  water*  Weak  stems  also  rise  from  the  ground  as  climbing  (icait- 
ding)  or  twining  (vcluhUit)  stems. 

Climbing  stems  support  themselves  in  Tsrious  wajs : — the  Ivy  by  tufts 
of  adventitiotts  roots,  which  attach  tb<?mjte!ves  firznij  to  foreign  bodies ; 
the  climbing  species  of  Oenuttii,  the  Caaarv -creeper  ( Tromscktm  pere- 
grmmn)  by  liooking  their  leaf-stalks  round  t&e  support ;  other  plants  by 
tmdriU,  as  the  Vine,  Peas,  CucurbitsceiB,  &c. 

Twining  fitems  coil  themsslTes  spirally  round  the  supporting  body, 
turning  sometimes  in  one  direcdon,  sometimes  in  the  otter,  as  in  the 
Hop,  Convolvulus,  Oontto,  &c.  Some  of  the  tropical  twiners  produce 
woody  trunks  resembling  large  cables. 

c*  The  pnncipal  characters  of  form  are  designated  by  terms  re- 
quiring no  explanation,  such  as  nfUndricaloT  terete,  conical,  columnar, 
ic.  If  a  stem  presents  thickenings  opposite  the  origin  of  the  leaves 
(nodes),  it  is  called  jainted  (articuiattun)  or  ktiotttd  {nadosu$)  ;  the 
reveme  condition,  when  there  are  constrictions  at  intervals,  is  also, 
with  more  propriety,  called  jointed  {art*cmkUus)>  Other  terms  refer 
to  the  shape  as  displayed  in  a 

crOM  section  of  the  stem.     A      Tig.m.  Fig.  35.        Fig.  36. 

■ten  is  round  {t4tre$)  when  it  pre* 
■elite  a  circular  section ;  oom-- 
pretted  (eompresaui)  when  the 
■eotion  is  elliptical ;  ang%dar 
whan  die  sectioii  is  polygonal, 
mder  which  head  are  distin-  fis-m.  Atrifl«^t)w«t*m. 
goiahed,  in  a  threeHtngled  stem  SjIS:  ISSS^  "•""^'^ 
far  ^igjiinjt^j  triquetrous  if  the 

tiiree  mi^m  are  sharp  (fig.  34),  trian(fular  if  they  are  about  right 
angles,  and  trigomfUM  when  the  angles  are  obtuse  or  rounded  oC 
When  the  surface  ptresenta  a  great  nitmber  of  longitudinal  ridg^  it 
is  eaUed  rM^d  (fig.  36) ;  nnmeioua  longitudinal  groovea  render  it 
fttrromed  (tukctm).  In  some  cafles  the  projecting  anglea  of  sterna 
are  mnged  (aJatm),  aa  in  many  Thistlea  ;  in  other  eaaea  the  stem  or 
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I  is  flattened  bo  as  to  resemble  a  leaf,  in  wkicli  case  the  term 
I  ia  applied. 

iL  The  8ar£eice  of  a  stem  may  be  smootJi  (l(Fvt9)  or  striate  (gtruiftui), 
1,  #,  marked  with  fine  grooves  and  ridges.  It  may  be  devoid  of  epi- 
dBimiil  appendagea  or  glabrous  (fflaber)^  or  fiirniBhed  with  a  more 
or  lofts  dense  coat  of  hairs  (jtUonis,  hirs^iins,  hnatu^^  ikc.)^  or  it  may 
be  set  with  bristles  (setosus)^  glandular  or  otherwise,  or  with  thorns 
(ipMMMiur). 

9ifnflty  tenns  are  still  more  commonly  applied  to  the  surfaces  of  learUf 
ttader  which  head  they  will  be  mure  miautely  de^Ded. 

#«  A  stem  is  either  simple  or  branched ;  if  the  ramification  is  ex- 
iflanve,  it  is  caUed  much^hranched  {ramasfssimvs).  The  branches 
vmy  he  ereet^  spreading  (patens)^  outstretched  (divaricatuSf  pa  tends* 
mmni»\  dffle^etd  (de fleams),  or  penduioits  {pemMns),  These  qualities 
M|i#ciallj  affect  the  crown  of  trees,  which  is  sometimes  called 
mair  cyme. 

/,  Different  terms  are  applied  to  plants  with  woody  stems,  ac- 
cording to  their  division  and  mode  of  branching.  A  tree  (arbor} 
im  a  plant  with  a  woody  trunk  and  branched  head,  above  25  feet  in 
keigbU  A  $mail  tree  (arbuseulus)  is  a  similar  plant,  which  never 
riiM  above  25  feet  in  height.  A  shrub  (fnttex)  is  a  kind  of  dwarf 
tree,  whete  the  main  trunk  is  little  developed,  and  the  whole  never 
attains  a  height  of  more  than  15  feet.  Under-shrttb  (frutieatus)  is 
tbe  diminntiTe  of  this,  applied  to  kinds  which  do  not  exceed  3  feet 
ia  beight  A  bush  (dumus)  is  a  kind  of  shrub  where  the  principal 
alia  is  not  readily  distinguishable,  the  lateral  branchea  being  deve- 
loped reiy  ttcdj  close  to  the  ground,  so  as  to  hide  the  main  stem. 


Seel  4.  The  Leap. 

691  Lesfes  are  the  lateral  organs  attached  io  the  ascending  por- 
tion  of  the  axis,  and  In  general  are  flat*  expanded  plates,  produced 
directly  fnmi  the  snperEcial  part  of  the  stem,  and  from  which,  after 
a  eeitatn  term  of  existence,  they  are  removed,  either  by  breaking  off 
at  a  distinct  joint,  or  by  decay. 

in  mae  eases,  as  in  Cactus  (figs.  30-82)^  the  true  leaves  are  abaent^ 
tlktir  olBee  being  filled  by  the  green  rind  of  tbe  »t^in.     Normal  hsLym^ 
'  f  to  the  vegetative  system,  are  alone  taken  into  account  iu  this 
the  modilied  foliax  organs  composing  tlowors  muiit  be  tit?ated 
ay. 

M.  Tbeleoree  arise  from  and  mark  the  nodes  (§  44)  of  the  stem  ; 
ad  tt  faaa  been  already  stated  that  it  is  at  the  ncnles,  in  the  arils 
af  baTOi  (f  43),  that  lateral  or  axillary  buds  are  as  a  general  rule 
Prom  this  it  follows  that  the  arramjemmt  of  the  leavea 
*  be  of  gieat  importance,  not  only  in  reference  to  their  own  re* 
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laliTe  positioni,  but  m  determining  more  or  less  completely  tlie  plans 
of  ramification  of  stems.  Ii  is  found  that  the  modoa  of  arraogement  of 
laaTes  are  in  accordance  with  certain  genend  laws ;  and  a  particular 
study  of  these  laws  has  bwii  pimmed,  under  the  name  of  PnTLLotAXT* 

61*  Loaves  exhibit  two  principal  types  of  arrangement:  either 
they  are  solitary^  one  only 

occurring  at  a   node,   or  |.-     g,  -^     Fig.  Sa 

two  or  more  spring  from 
the  stem  at  the  same 
lerol.  When  the  leaves 
ftand  alone,  they  are  said 
to  be  altemaU  or  9ca tiered 
(fig.  37);  where  two  stand 
at  the  same  le%'el,  facing 
one  another,  they  are  called 
opposite  (fig.  38) ;  and  if 
more  than  two  originate 
from  ono  node,  foiming  a 
circle,  the  leaves  are  called 
whorled  or  vertieillate* 
Veny  rarely  two  leaves  ap- 
pear to  spring  from  the  same  node,  as  in  what  are  cnlled  f^eminaU 
leaves  (Sohnum).  This  condition  is  supfjosod  to  arise  from  irregular 
displacement  and  partial  adherence  of  ono  of  the  leaves  to  the  stem. 

Jtenlly  whorM  leaves  kk  not  «o  common  ai  b  sometimes  imagined, 
the  whorled  oonditioii  beinjr  imitaUKl  in  some  cases,  as  in  many  Stel- 
latis,  hy  an  exoessivd  devc>Iopmt«nt  of  iQU^rfoUar  i«tiptiles;  truly  whorled 
leaves  are  seen  b  J\tns  and  Mtfiriophylhtm,  Ropre«entativei  of  the  two 
principal  types  are  found  in  the  embryo  of  Monocotyledons  «nd  Dicoty- 
ledons— the  former  having  a  solitary  ctjiyitnion,  th»'  Utter  having  two, 
1  '  *\  the  one  opposite  to  the  other  (6g.  2) ;  but  tfaia  opposite  srrangs* 
in  nt  uf  the  cotyledons  is  not  always  associated  with  a  liae  disposition  of 
the  true  leaves. 

62.  Ati€mat€  leases  exhibit  many  modilicntions  of  arrangement* 
Sometinies  they  are  truly  alternate  ;  that  is,  the  second  leaf  is  exactly 
on  the  opposite  side  of  the  stem  from  the  first,  and  the  third  exactly 
over  the  first ;  a  series  of  leaves  arranged  in  this  way  form  two 
perpendicular  rows.  8uch  leaves  are  termed  dUtkhom  or  tim-ranked 
(fig,  H7) ;  examples  of  which  are  found  in  the  Grasses. 

If  the  second  leaf  is  not  opposite  to  the  first,  hut  at  a  point  dis- 
tant from  it  one-third  of  the  circumference  of  the  stem,  and  the 
third  leaf  one-third  further  round,  the  fourth  leaf,  likewise  distant 
one-third  from  the  prtn^eding,  will  stand  over  the  first.  Leaves  to 
arranged  farm  three  perpendiculsr  rows,  constituting  the  trigtithomB 
or  tAfsii'ftidM  arrangement t  which  is  common  among  the  Moiio- 
cotylcdooa  (fig.  39). 
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68k  Kow,  wben  a  line  id  drawn  rouBd  tlie  stem  so  as  to  pa^ 
fijpdmrlj  from  leaf  to  leaf,  we  find  that  its  coui^e  is  spiral.  In  the 
duiMmtt  ease  the  spiral  line  comiDencing  at  any  g^iven  leaf  com- 
plflltt  one  circuit  and  commences  a  new^  one  at  tho  third  leaf;  in 
thB  iritiiehouB  arrangement  the  spiral  completes  one  circuit  and 
I  a  new  one  with  the  fourth  leaf  (fig.  *i9).  The  series  of 
iodnded  by  the  spiral  line  in  passing  from  the  first  leaf  to 
which  itiLnda  directly  above  it  is  called  a  ct/ch  (fig,  40) ;  the 
itmdlion  of  the  circumference  of  the  stem,  which  measures  the  distance 
.  any  two  succeeding  leaves  in  a  cycle,  is  termed  the  angular 
rhich  in  the  distichous  case  is  one-half  (^),  in  the  tri- 
one-third  ( j).  These  fractions  not  only  represent  the  an- 
golsr  diTergence,  but  aluo  the  entire  character  of  the  arrangement ; 
iir  tlM»  numemtor,  as  Vi  seen,  indicates  the  number  of  turns  of  the 
ipinl  iomamg  a  cycle ,  while  the  denominator  expresses  the  number 
df  loftTcs  in  that  cycle. 

Ill  thtt  p^ntojitichoujff  qmncuneinli  or  five-ranked  arrangement  of 
\mtfm  ibe  fx^tiditinna  are  more  complex^  The  »ixth  leaf  of  course 
itiiA  OTCT  the  first  (figs.  41  ^  42),  commencing  a  second  cycle ; 
Inl  Ibfr  spiral  line  passing  through  the  first  five  leaves  makes  two 
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|^f.  40.  Uwn»4if»iU  (•roACNBUOii  of  a  cycle  oftb*  \  ftiT«if«fli«ikt 

F%.  4t,  Prmiwlion  uf  Ibe  I* 


ng.  41.  Ba«i«OQtikl  furoJMtiaii  oC»  trfob  of  the  f  irraiiffraMai 

eireiiiU  round  the  stem ;  moreover  the  succetisiTe  leaves  stand  at  a 
from  eaeh  other  of  two-fifths  of  the  circumference  of  th« 
\ ;  mud  therefore  tho  expression  of  the  angular  divergence »  J,  in- 


dieatea  also  the  number  of  tiima  roaud  the  stem  in  the  cjcie,  tnd 
the  mimber  of  leaves  in  the  cycle ^  as  before. 

The  relftldoiifl  here  existing  are  found  to  hold  good  when  further 
carried  out.  The  next  degree  of  complexity  of  the  arrangement  is 
where  eight  perpendicular  rows  of  leaves  exist,  and  the  ninth  leaf  \a 
over  the  first.  In  ihia  case  the  spiral  takes  thre^  turns  in  completing 
the  cycle ;  and  the  expression  |,  denoting  the  turns  of  the  spiral  and 
the  number  of  leaver  in  a  cyole,  also  corresponds  to  the  angular  di- 
vergenco  of  the  sucee^iye  leavet. 

When  we  plaee  the  foregoing  %iire8  together,  thus :  i*  i»  |»  f » it 
wQI  be  observed  that  each  fraction  has  it-s  numerat<»r  composed  of 
the  sum  of  the  numerators  of  the  two  preceding  fractions,  and  its 
denominator  of  the  sum  of  the  two  preceding  denominators  ;  and  it 
Is  really  found  that  all  higher  eomphcations,  in  normal  conditiona 
of  atoms,  exhibit  fwjrae  further  indication  of  the  same  ratio,  and  an 
marked  successively  by  f^,  ^,  ^,  f|,  &c. 

The  simpler  forms  of  ammgement  are  the  most  common ;  those  marked 
by  higher  fmctioos  are  chiefly  found  in  planU  with  the  leaves  much 
crowded,  as  in  the  House-leek  and  its  allies.  The  scales  of  the  conea  c^ 
Pines  and  Fit^  oder  most  beautiful  examples  of  these  spiral  arranga- 
menta.    The  foUowiog  examples  may  be  mentioned  for  obser^-ation  :^ 

Plan  J.  Leaves  of  Grasses,  In*,  Gla^ 
dMuf  Mm.  lime,  &c 

Plan  j*  Leaves  of  Sedges  (CareXf  Sdr- 
imj).  Orchids,  Tulip,  Alders  Birch,  Ac 

Flan   I*     Leaves   of   Apple^  Cheny^ 
PcmUrt  Onk,  M^abnt,  Sec, 

Plan  {>    I^fSavea  uf  Flax,  Road-weed 
(BofUa^)  (^g.  43)p  Holly,  Aconite,  &c. 

Plan  jV  ^yes  (budji)  of  Potato-tubers, 
eooM  ofFimtMatroinui^,  44). 

Flao  A.  OoDas  of  Larch  (Z^  tfMrqyMaa}, 
nmttliem. 

Whan  tha  leaves  ifa  very  numerous 
and  atneli  orowdisd,  it  is  often  dithcujt  to 
trace  th^  f^md^wmtUd  t^irtd^  as  the  ver- 
tioal  tauxa  are  not  evidetot  In  these 
casee  tjia  anaagmaeDt  is  asoertainod  by 
studying  the  moomdm^  spirals  which  appear.  These  are  mors  or  lees 
numerouiit  aooocdiag  ai  the  fractional  expreeeioii  of  the  fundamental 
spiral  i»  bi^faeiv 

¥of  example,  in  examining  the  cone  of  the  White  Piae^  a  complex 
spiral  arraogament  is  at  once  recogiiiied«  which  will  bo  tmdentooa  bj 
lalSnaooe  to  Iba  adjoining  diagram  (ftg.  44).    Starting  from  the  lowest 
nalap  at  1,  and  tncttig  up  a  flat  spiral  Tine  to  the  W{  band  ( ti§r.  44  h^}^ 
wa  ftad  that  it  will  leave  untouched  a  similar  spiral  series,  ruxminif  in  tha  _ 
same  direction,  between  its  tunu ;  these  two  sntrals  together  will  iDcluda  ■ 
all  the  scales  of  the  cone ;  and  if  we  number  tne  successive  scales  of  the  m 
Aait  spiral  1, 3, 5^  7,  9tc^  always  with  a  didereace  of  %  and  then  those  of 


Fig.  43. 
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Spiral  2,  4,  6,  8,  10,  i^c,  we  d^fxm?-  our  fii^t  two  aecondary 
Next  we  shall  find,  that  by  pas^ng  through  1»  4,  7, 10  ttig.  44  o-v)^ 
,  we  Kuftrk  a  tpiral  ruiminj^  to  the  right  hand^  mon?  ohliqu^  than  the 
iist  two,  cod  we  find  that  there  are  two  other  spiralis  parallel  to  this 
fifhiHhand  «]Ufml.  nmning  through  3^  B,  9,  12,  &c.,  and  2,  5,  8,  11,  &c., 
f  M/iftf  <](f  Uiase  right-hand  spirals,  whose  sciiles  have  numbers  in- 
l  hy  Ikree  at  each  Bt«p,    Next,  turning  to  the  left  agaiiij  we  find  a 

Fig.  44, 
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nitml  aaeending  from  1  through  6,  11,  16  (fig.  44  d-d),  &c., 

■  ui  tb«  acal**  having  a  common  di^renco  of  6,  while  five  of 

I  iflgilf  art  fmtnd  Iving  parallel,  viz.  ninning  through  2,  7, 12,  &c., 
1^  fo^  4^  9,  Ht  Sec.,  and  6,  10,  1^5.  Sec.  Fourthly,  wo  take  another 
I  fiaa  Ut^riffhi,  thmugh  1,9, 17, 25  (fig.  44  m),  and  we  find  eight 
■ »  of  tiija  «d*r,  ih«  other  aevvn  being  numbered  pe»pecti?ely  2, 10, 18, 
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kc,  3, 1 1 .  19,  &c,,  4, 12,  20,  &c,,  5, 18, 21,  &Q.,  0,  U,  22,  &c,  7, 15. 23,  &c., 
and  ^t  10, 24»  A'c.  If  we  att^^rapt  to  find  another  »pinil  between  tie  rigrht- 
liaod,  1, 9, 17»  &c.,  and  the  last  left-haBd  on^,  1,  (?,  H,  &c.,  we  find  that 
we  go  ftfom  1  to  14^  nufl  this  fttaiidjn  directly  over  1  f%*  44  o-a).  It 
therefore  completes  th€>  fiuntiiinHtital  spiral  of  the  whote  arraDgement : 
the  difference  oetween  it  and  1  (1.1)  given  the  (JenomiDator  of  thefrftctiom 
expres«ing  the  arrangement ;  and,  aa  haa  been  ahown  aboYe,  the  regultf 
rumerator  of  thia  number  is  5^  making  ^n^*  iVud  in  this  caae  we  shell 
tind  that  a  line  paa«iug  regularly  through  1,  2,  3^  4,  &c,  to  the  left-hand, 
will  make  five  turns  round  the  cone  before  it  terminatee  at  14,  imme« 
diately  over  1* 

The  fraction  expreasing  the  fundamental  spiral  in  this  caae,  ^^  miffht 
also  be  deduced  from  the  number  of  parallel  j*econdajv  spirala.  Taking 
the  orders  of  aeeondary  spirab  nearest  to  the  vertical  tinef  on  each  aide, 
right  and  left,  the  number  of  parallel  jtpiral^  of  the  lower  order  of  iheee 
two  will  give  the  numerator ;  and  this  number,  added  to  the  number  of 
parallel  apirala  of  the  higher  order,  will  ffive  the  denominator.  Thua^  in 
our  example,  the  two  highest  orders  are  those  running  to  the  left  thiouffli 
1,  i\  11,  &c,,  and  to  the  right  through  1,  fi,  17,  kc,  ther^  are  5  piiradel 
spirals  of  the  1^  6,  11  order,  which  jp^^  the  numerator,  and  8  of  the 
Older  1,  ©,  17,  Ac.  j  and  8+6  givea  1^  «^V* 

64.  The  perpendicular  diatnnce  between  the  points  of  origin  of 
aucceaaive  IcaTes  is  dependent  simply  on  the  degree  of  development 
of  the  intemodea  of  Uie  stem.  Those  may  be  so  short  that,  as  in 
the  common  Stone-crop  (Sedum  acrt)^  Aravearia  imbricata,  &c*,  the 
leavca  overlap  more  or  leas  along  the  developed  axis ;  such  leaves  are 
tenned  imhricaU ;  and  this  condition  is  very  common  in  the  leaf- 
ftcale  forms  of  the  leaf.  A  great  number  of  well -developed  leaves  an 
often  crowded  together  by  the  non-development  of  intemodesat  the 
base  of  the  flowering  stems  of  perennial  herbii,  such  as  the  various 
8aiifrtiges,the  Turnip,  Dandelion^ &c, ;  and  where 
thMe  so-called  *^  radical  ^'  leaves  are  arrangod 
with  some  regularity,  and  spread  out  horizontally 
as  in  the  Honse-leeks,  they  are  said  to  be  rosuloU 
(%.  43). 

A  somewhat  similar  condition  occurs  upon 
branches  of  some  trees,  oo  which  a  number  of 
leaves  appear  to  spring  from  one  point,  as  in  the 
Larch  (fig.  45)  and  the  Berberry ;  the  collections 
ai  foMckulafe  leaves  really  belong  to  a  branch 
the  intemodes  of  which  are  not  developed,  so 
that  they  aU  spring  at  once  from  the  leaf* axil 
in  which  the  branch- bud  was  formed. 

In  other  Ooniffm,  the  number  of  leaves  in  tliase  byndlf*i  ift  nnall^ry  and 

wry  regular  and  charactcinatic ;  e.^,,  in  IHmu  mfhftiris  two  leavoa  are 

ihiis  associated,  in  P.  Cgmbm  tliree,  in  P.  SUtfbu$  nve,  &c.     In  tb<jee  buds 

of  the  fjareh  which  afterwards  unfold  into  shuota,  the  trannitiua  fiom  a 

ti^tndtt*  into  a  regular  spiral  anaagvmeiit  btciomia  evidant. 


I 


Fig.lil. 
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Mb  tjgp^U  and  whorUd  Imvu  likewise  exhibit  great  regularity. 
IWaaaberof  leaves  in  a  whorl  is  here  also  eomo times  expressed  by 
m  fractlim,  wbich  is  enclosed  in  a  parenthesis ;  the  denominator  In 
tins  ease  mdio&tes  the  number  of  leaves  in  one  circle* 


I  flf  iheie  in  tnie  leaves  are  furaialied  by  the  following  plonta, 
^\)  plan  (op|K»ite  leavtssjv    Finks,  Labmtae. 
(|i      ^     jL^mmochm  vul^trWf  Mi/rica  Galtf,  TtiUiunu 
(|i     jp    Am  quadrifoHa, 
Hi      *•     Myriophyiium  pectinatum, 
SoBMluiMM  the  nuitiDers  yary  on  diiTerent  parta  of  tho  same  stem^  as  in 


Diafnun  of  decxiMfttiog 
pmn  of  leaves. 


M.  VThen  Icavei  are  opposite,  the  pairs  are 
BQftly  altcmate ;  that  is^  they  cross  at  right  an- 
^m,  the  third  pair  standing  over  the  lir8t.  8ueh 
Itifiii  an;  oidled  decussate  (tig.  46) .  With  whorls 
4f  fhxm  leftTes,  again,  we  usually  find  a  similar 
iltsiiAtion ;  the  leaves  of  the  second  whorl  stand 
mwt  Hie  interrals  between  those  of  the  first,  the 
leafM  of  the  third  whorl  standing  over  tho 
leafM  of  tlie  first.  In  each  of  these  cases,  there* 
fort,  we  hftTe  a  kind  of  cycle  ;  and  other  cases 
oeovr  in  which  the  cycles  are  not  completed  by 
two  whorls,  but  the  leaves  of  the  Srd^  5th,  8ih, 
IStb  whorl »  &c,  stand  directly  over  those  of  the 
§aiL  Tltifi  shows  the  existence  of  a  spiral  plan 
1  to  that  regulating  tlie  arrangement  of 
I  l0K?e8,  with  the  same  numerical  ratios  ;  and  these  many- 
I  Cjolfls  exhibit  secondary  spirals  antilogous  to  those  of  the 
'  plans  of  the  alternate  leaves.  In  many  fossil  plants  the  pairs 
^ihrnwrn  da  not  aitemate,  but  are  placed  directly  one  over  the  other. 

It  i»  cpvident  that  if  the  interaodeft  between  the  coniBoneiit  leavea 
of  aay  tmliridual  spiral  cvcle  w^ere  undeveloped,  while  tno^e  biitwe<.'n 
jMCMMiiBir  ejcles  were  lengthened,  a  verticillate  arrangement  would  results 
la  afftttfa  plants  (for  example^  the  Myrtle^  th«?  Antirrkinumi  alternate 
aad  UMmlff  leaves  occur  on  the  same  stem.  This  ia  the  cose  aUo  in  those 
DieamBdoiia  where  the  true  leaves  succeeding  the  opposite  cotyledons 
WK  aKenwlSy  as  in  the  Scarlet  Bean,  Mustard,  &c.  The  arriiiigenient  of 
tibs  lams  m  the  manner  above  indiraU*d  is  to  a  great  extent  i-ounected 
witli  Ike  dlfpodtioa  of  the  tibro- vase  alar  bundles  of  the  stem.  It  ^honkt, 
fcawaimiy  \m  itatrd  Uiat  ihe  arrange m^^nt  of  the  leaves  on  the  stem  is  not 
^vayi  thfl  saaia  at  that  on  the  branches. 

67-  CettMa  tonns  are  in  common  use  in  descriptive  works  {<> 
Miaile  the  absolute  position  of  leaves  upon  the  stem.  The  namo 
fiBnif  leafat  U  applied  to  those,  usually  of  larger  si^e  than  the  rest, 
wliick  are  often  found  collected  at  the  base  of  dowering  stems  of 
htAmootnm  plants^  such  as  the  Dandelion,  Lettuce^  Turnip,  Pktnki^ 
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(fig,  10),  &0.  The  ordinary  leaves  of  the  stem  are  aometimefl  distin- 
gtiished  as  canline  or  item-Irnvrs^  while  the  term  ramat  is  oecasioii- 
ally  used  for  those  ou  the  shoots  of  tre^s  and  shrubs  when  theM 
present  special  characters. 

The  leaves  belon^nng  to  the  inflorescence  sre  called  bracts.  Their 
phylbtAXj  agVBes  with  ih&t  of  the  stem-leaves. 

08.  The  point  where  a  leaf  springs  from  the  stem  is  commonly 
called  the  itutfrtion.  Leaves  are  cithi^  ariimlated  there,  separating 
when  dead  by  a  distinctly  chafacteriied  line  of  fracture,  or  they  mcsrely 
wither  down^  and  leave  their  bases  as  a  ragged  covering  to  the  stem  ^ 
the  latter  condition  occurs  mosUy  in  leaves  with  ehcaUiing  bases. 

69.  A  perfect  leaf  is  divisible  into  two  n^ons  (fig.  47>— the  hia^0 
or  lamina  {b),  and  the  Itaf -stalk  or  petiole  (c) ;  the  latter,  when  pro- 
sent,  may  be  more  or  less  completely  represented  by  a  gJuitth  or 
tHigina  (a),  partly  or  wholly  embracing  the  stem  from  which  it 
arises.  At  the  base  of  the  petiole  of^n  occur  distinct  leaf-like  ap- 
pendages, called  BtipttUx,  All  parts  of  the  leaf — blade,  stallt,  and 
stipules — are  much  subject  to  modification,  and  may  even  exist  in  the 
forms  of  Undrih^  apinttt^  piichcr^ike  organs,  &c,,  very  unlike  regular 
leaves.  Theae  metamorphosetl  leaves,  or  parts  of  leaves,  are  best 
treated  of  separately. 

Fig.  47,  Rg*  48L 


ixpsoded  so  ss  to  «vmbriC9  the  Rtrm^  while  in  the  Qmsaes  the  petiole  tt 
entirely  represented  l^  s  sheath  (fig.  fj2).     Th^  wt^n  part  of  the 
sl  tJie  llyscinth  and  other  btdbous  phmts  is  the  Vlsde,  and  wiU  bt 
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I  belaw  with  a  colourless,  fleshy,  petiolar  portioii,  forming  one 
*  comXB  *'  or  sheatba  of  thu  bulb  (tig.  16). 

The  loaf  ia&7»  however,  be  represented  bj  one  ooly  of  the 

It  18  Tery  common  to  fiud  leaves  without  distinct  petioles, 

I  epHngiDg  directly  from  the  stem ;  such  leaves  are  called 

f  (fig.  49).     On  the  other  hand,  the  petiolar  region  may  exist 

,  the  blade ;  and  among  the  cases  of  this  sort  a  coEsiderable 

of  conditions  is  met  witii.     Petioltir  fitnietures,  devoid  of 

^jind  more  or  less  reduced  to  scales  or  membranous  sheaths, 

~      ily  found  on   subterraneous   stem -structures,  such  as 

aes,  &c.,  whence  we  have  denominated  this  part  of  the 

^leaf'-eeale  region  *'  (§  45).    Similar  scales  appear  in  place 

\  in  the  **  true-leaf  *'  region  of  various  parasitic  plants, 

\  Orobanehf^  in  which  the  leaves  have  no  physiological  function 

and  they  recur  periodicaDy  on  tho  stems  of  arborescent 

form  winter-buds,  in  the  bhape  of  bud-acales.     In  the 

pon  the  blade  is  either  supported  on  a  stalk-like  or 

petiole,  or  is  sessile.     The  sessile  condition  is  generally 

on  toward  the  upper  part  of  stems  and  shoots ;  and  in 

I  or  kayee  belonging  to  the  inflorescence  the  petiolar  region 

ivftly  seldom  developed.     The  first  leaf  (  VorhhtU  of  the 

^oQ  a  branch  in  many  Monocotyledons,  and  in  some  Dicoty- 

I  of  a  different  form  from  the  rest. 

I  families  the  true- leaf  region  is  clothed  with  petioles 
I  into  tlie  form  of  lamioce  ;  these  arc  called  phylhdfs  (figs. 
r  and  in  «och  oases  the  true  laminar  region  is  often  partially 
^j  suppreesed. 


.I%.40. 


•I.  9M9pt^llali*  of  Osal4§  ivtif*§,  unc  wilh  a  t427nmt4?  blade. 

from  the  petiolar  lenf-Hcale  oiyans  into  perfect  leaves 

^  petioles  may  bo  ul^ser\'ed  not  onW  in  bulbs,  but  in  maoy 

witli  CPMfU^  •t«iii0|  which  exhibit,  at  the  junction  of  the  leaf* 
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•cale  ftnd  true^enf  reyrions,  eboathfl  dunnuimted  by  Abort  green  Imcet* 
8bftpi»d  laniituEi,  increasing  in  length  in  succtiaaive  Je»ve9. 

72.  When  the  petiole  appears  as  i\  distinct  leiif-Btalk,  it  i»  often 
accompanied  by  a  pair  of  more  or  leas  distinct  foliacoous  appendagot 
at  ita  base,  called  stipules.  When  these  exist,  the  leaf  is  called  alt- 
puiaU  (fig.  56)^  when  they  are  absent,  exstipulute. 

The  preieDC^  or  absence  of  »tipule«  is  often  a  very  reffular  character  of 
Natural  Ordewi.  The  various  forniP  of  i^tipiilate  potioleB  form  a  kind  of 
transition  to  the  petioles  with  sheathing  busea. 

73.  The  pdicU  is  usually  of  BemicyUndrical  form,  with  the  flat 
fiur£aoe  above ;  not  imfrequently  the  upper  surface  is  channelled 
{canalicular),  giving  a  more  or  leas  croaceutic  section ;  in  a  fefW 
instances,  especially  in  the  Aspen,  it  ia  laterally  compreased.  Where 
it  is  round  or  cyliudncal  its  structure  is  like  that  of  a  branch. 

The  atalk-like  petiole  is  either  nmple,  when  it  supports  a  single 
blade,  or  it  is  branehetl  or  cotfi^^und,  when  the  blade  is  compotad 
of  a  number  of  dislinut  leaflets ;  the  brandiea  are  sometimes  called 
partial  petwhjt,  and  may  ovea  be  articulated  at  their  iJoint«  of  origin 
from  the  primar}-  petiole. 

Compound  petioles  supporting  the  leaflets  of  compound  leaver  are 
hziown  from  brauche*<  by  uri.'^iiigr  indepeodentlj  trom  the  etera^  by  having 
bods  in  their  axilet,  and' by  the  absence  of  any  indication  of  a  leaf  imme* 
diately  beneath  them, 

74.  The  flattened  or  leaf-like  petiole,  called  a  pht/Ucde,  resembles 
a  lamina,  bat  is  known  by  standing  odgewiso  on  the  stem — that  ts« 
with  its  flat  faces  parallol  with  the  direction  of  the  stem  ;  in  some 
OMOt  pKtfllode$  exist  without  true  laminoD,  in  others  the  laminae  are 
more  or  lees  developed  at  the  summit  (flg,  51). 


J?lg,64 


Fig.  6^ 


Ilfilfi.         fig.  53. 
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Sciiking  ezamplee  otp^Uodia  witli  or  without  lamiDae  are  fiiimislied  by 
— ^ — -  Kpedes  of  Acaeta  (figs,  50  k  90),  m  many  of  wliicli  the  blade  ia 
oompoiiiid  and  bipinnate. 


"*    The  sheathing  portion  or  vagina  is  the  only  portion  of  the 
.   whi<^h  is  developed  in  certain  plants,  &b  in  the  Grasses  and 
'  -54),  in  which  it  furma  a  complete  sheath  to  the  stem, 
.>noe  into  tlie  bhide  at  the  top ;  this  sheath  ia  merely 
niied  luutiii  the  stem  in  the  Grasfios ;  but  its  margins  are  contluent, 
m  M  to  form  a  tube,  in  the  Sedges.     The  vaginal  petiolar  region  is 
man  or  leas  distinctly  evident  in  many  Monocotyledonous  leaves 
vloeh  si  fint  nght  appear  to  be  Besaile,  as  in  the  Tdip,  Hyacinth, 
Ac;  and  it  ia  generally  more  or  leea  developed  at  the  baae  where  a 
dbtiBet  Inf-atalk  exists  in  this  class,  as  in  the  Fainis  and,  above  all, 
Ui  tbe  Mosaceie*     In  many  Dicotyledons  also  the  base  of  the  stalk- 
like petiole  is  enlarged  into  a  sheath,  as  in  Umbellifers  (fig,  55). 

7dl  SomcrktiDes  the  stalk-like  petiole  is  whiged  {alati)^  aa  when  a 
ttatfow  plalo  of  the  blade  structure  fiprings  from  its  margins ;  in  cer- 
tun  cMet  tbeae  wings  are  decurrcnt  down  (or,  rather,  are  continuous 
vidi  tlid  Mm  of)  the  stem  from  which  the  leaf  arises^  as  in  many 
1Utll«iy  V^rhtueum,  kc,  producing  a  winged  or  alaU  stem, 

77,  11ms  petiole  is  ordinarily  more  or  less  distinctly  jointed  to  the 
i;  sod  when  the  leaf  falls,  it  leave©  a  more  or  less  extensive  weU- 
sear  apcm  the  »tem,  called  the  cicatrix ;  in  woody  Bicoty- 
tliere  is  generally  a  little  protuberance  nnder  the  cicatrix, 
wliicIl  ii  termed  the  pulvintis.  In  Monocotyledons  the  cicatrix  is 
QfOaOy^  f«ry  broad,  &om  the  base  of  the  petiole  embracing  the  stem 
widelr.  I^  some  cases  the  petiole  is  not  regularly  disarticulated,  but 
vttbt^  down  'f  but  then  the  decay  generally  terminates  at  a  definite 

el  m  litUe  above  the  base,  leaving  a  jiortion  of  the  latter  in  the 
i  vi  a  aoli^-like  or  tooth-Uke  process  projectiBg  from  the  stem. 

T<POlfc-Hlw  procceacs  left  by  the  decay  of  the  petioles  mav  be  seen  on 
iba  afasvtnnid  item  of  the  common  Primioae  &Ct|  and  on  tlie  trunks  of 


78.  The  siipula  or  leaf-like  appendagea  of  ilg.  66. 

the  |Ktiole  oraally  stand  at  the  base  of  the  pe- 
bolt,  oBe  on  each  side,  free  or  adherent  to  it 
(%•  M).  The frH  leafy  stipules  are  sometimes 
kifkh'  oerdoped*  and  in  Laihyrus  Aj)ham  they 
tyrrar*  tlte  functions  of  the  blade,  the  leaves 
<f  tiua  plant  eotiidstiug  merely  of  a  petiole  de- 
I  m  a  lamina.  M*hen  the  mai^gins  of  the 
next  the  petiole  are  continuous  with 
2,  fbnning  aa  it  were  wings  to  it  (Bosa), 
dMj  wtm  odkd  adnaie  (fig.  57).  They  are  also  often  united  by  their 
aftfsixia  independently  of  the  petiole,  or,  in  other  words,  are  not  aepa- 


Leaf  of  Zohif  with  free 
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rsted  fipom  each  other  (eonnnU) :  thuH  in  the  Plane  tree  and  in  Attra- 
galuM  they  arc  united  by  the  outor  margin*  (turned  away  <rt>ra  the 
petiole)  8o  as  to  form  a  kind  of  ieallet  on  the  ojipoeite  side  of  the 
stem  (intrapetinlar)  ;  in  Poiamo^eton  they  are  united  by  their  inner 
margins  o\*er  the  petiole,  so  08  to  form  a  compound  a^rUl^rtf  stipale ; 
in  the  Poly^onacem  they  are  not  only  united  on  thin  side,  Init  ako 
by  their  outer  margins  on  tho  otbtT  side  of  tho  8tem,  thus  forming 
a  short  tubular  sheath  round  the  luttor,  called  an  ocrta  (fig.  58). 
All  the  above  cases  relate  to  stipules  of  single  leasee  ;  but  similar 
oaheranoe  or  laek  of  dlsomoM  oocurs  in  the  stipules  of  opposite  leares. 


Fig.  ft7. 


T^>m, 


where  it  is  not  uncommon  to  find  the  two  stipules  which  stand  bf^ 
twoen  the  leaves,  at  baek  and  fh^nt,  more  or  leas  contiucnt  into  a 
single  hmf-Iike  or  soale-like  body  {intm^peiiolar  gtipuU),  so  as  to  Ibrm 
a  land  of  whorl  with  the  true  l^fes. 

Thi*  int*'rp*4tioUr  canfttieiice  of  lh«»  slioult's  is  rerj  chafsctcrifltic  of  the 
Ofdcr  Hubt»M>i^}i>;  and  the  amKai«nt  wliurl^  of  the  i&dlaitf  {Galium^  &&) 
ofUn  exhibit  a  contlucnoo  or  the  highly  de¥«loped  leaf-like  stipules. 

79.  At  the  summit  of  the  sheath  of  the  leaf  of  Grasses  exists  a 
IHile  membranoos  scale,  connecting  the  bkde  with  Uir  cpidermin  of 
tbe  stem ;  it  is  either  entire  or  forked  at  the  top  (%».  52  &  53) ;  this 
Stntelnret  called  the  lig^^  is  a  mere  exoieeoeaee  from  the  stalk. 


Th«  stipule*  of  ^me  pUrits  Call  off  at  sn  ^arly  period.    This  is  the  < 
with  tho  intfw^tiolar  stipules  of  various  Hubiac«oiis  plaotA     It  s1m» 
oeears  eomiDanty  wbm  tho  stipuLsf  form  eii?«lapes  of  the  leaf*buds,  as  in 


r  4adiea^  the  Beerk  tiee,  Ae, 

80«  BmaU  seeondnry  stipules  exist  at  tlie  base  of  the  partial  pe^ 
tiolei  of  some  eompound  leaves,  especially  of  Leguminoan  {I 
dimm) ;  tbey  are  caUed  stipeU  ($HpdUM), 
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81.  For  conTeniencc  of  de8cri|vtion  tbe  stipule  has  been  here 
tnaled  as  if  it  were  imiformly  of  the  same  nature,  varying  only  in 
tem,  pooition,  &c.  In  point  of  fact,  however,  the  morphoh^gical 
nature  of  the  Blipules  varies  in  diflTercnt  plants  :  sometimes  they  re- 
jvmoit  mere  excrescenceB  from  the  petiole ;  at  other  times  they  con- 
md  of  the  lower  leaflets  of  a  compound  leaf  (Lathyrvg),  or  they  may 
be  letres  formed  on  a  contracted  and  rudimentary  axillary  hrauch. 

S2.  The  lamina  or  hladr  (fig.  47  A)  of  tlie  leaf  constitutes  the  moat 
ia^ortant  pftrt  of  the  etructure,  and  exhibits  the  greatest  variety  in 
ili  ftviDfl,  which  latter  requu^e  to  be  studied  in  detail,  as  they  often 
fimiifft*  the  principal  characters  for  the  diseriminatioti  of  species  of 
flinreniig  Plants  and  Fern««,  It  is  ordinarily  a  flat  plate,  possess- 
big  9M  vpper  and  hwer  surface ^  turned  respectively  towards  the  sky 
mad  the  earth,  two  mar^hts^  a  base^  and  a  summit 
In  plants  of  succulent  habit  the  thickness  of  the  leaves  is  often  so  great 
ihtd  aided  ate  as  broad  as  the  surfaces,  or  they  are  more  or  lesa 
'•d  in  a  c^fimdriealf  prisffmtu\  or  some  ^^imilar  form  (3ffsttnbryan'' 
I  and  similar  external  forms  are  presented  by  the  cyliudncal  or 
fistular  leaves  of  the  Onion  &c 

SB*  If  the  blade  stands  alone  upon  an  undivided  petiole^  or  is  ses- 
■fe  on  the  stem,  it  is  called  nimph  (fig.  4S).  Where  the  peliole  is 
ItlBclicd,  and  bears  more  than  one  distinct  blade,  the  leaf  is  com- 
fmmff  (fig*  ^7),  and  its  separate  blades  are  called  hajltt^.  Both  simple 
jMKfQi  and  leaflets  may  be  entire — that  is,  tlie  blade  may  be  undivided 
al  ill  aMfgins ;  or  it  may  be  more  or  less  deeply  incited  or  lobed. 

84.  The  general  form  of  simple  and  compciund  leaves,  and  the 
ckaiaelir  of  the  subdivisions  of  the  blade  of  simple  leaves  and  of 
liallnln.  are  associated  with  the  plan  of  arrangement  of  the  skeleton 
<il  Iha  leaf.  The  solid  framework  of  leaves  is  composed  of  woody 
■Inutm  which  when  large  are  usually  termed  rihs  {caster),  the 
iBaQ  divinons  being  called  indiflerentiy  ntrvfs  or  veins.  The  plan 
of  amagemefit  of  the  framework  is  called  the  venation  ;  the  ordinary 
is  to  caU  the  principal  ribs  nerves^  and  the  smaller  branches 
When  a  distinct  principal  rib^  continuous  with  the  petiole, 
,  it  is  called  the  midrih, 

Tkfe  fHprrabuikdance  of  terms  is  an  inconvenience  here  as  in  manjr 
iAv  dt^artmeiits  of  Botany.  Where  it  is  necessary  to  seli;et,  it  is 
aii|gaM»  to  chooise  those  tenns  which  are  least  objectionable  as  not 
tafoltiw  kmithetical  notions  of  function  \  but  the  term  nert^  may  be 
msidiTss  flguratave. 

95,  The  modes  of  nervature  of  leaTca  may  be  classed  under  four 
piiiidMl  heads:*' 

1.  Sirai^^  or parallf2'nert*ed  (folia  i>amJJelinervia%  when  (with 
or  wjUioiit  a  midrib)  the  principal  ribs  run  in  more  or  less  ps- 
ralld  lines  from  the  base  to  the  summit  (fig.  59). 

n2 
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2.  Curf.*iiMrtfid  (/.  curvinenna\  when  the  prmcipal  rihs  run  in 
curves  from  the  haae  to  the  summit  (fig.  tli})^  or  Itqhi  the  mid- 
rib to  the  mar^n  (fig.  61) — differijig  little  from  tlie  foregoing, 
but  occurring  in  broader  leaves. 

3.  Pahtiinerved  (f.  palminenfm)f  when  the  principal  rib*  radmto 
from  a  point  al  the  buse  of  the  leaf  (%.  (t2 ), 

4.  Penninervid  (f.}irtinifiervia\  when  the  strong  midrib  givee  off 
the  aide-ribs  at  a  more  or  loss  acute  angle,  like  the  bbdes  on  the 
shaft  of  a  feather  (Dgs.  61  &  63). 

The  lenn  tripieHftem^d  (triiiimerma)  is  sometiines  used  for  a  modlBea- 
tion  of  No,  4,  approaching  to  No.  3,  when  the  midrib  gives  off  on  each 
aide  near  the  baae  a  strong  side-rib^  which  runs  up  within  the  mAigiit 
towardi  the  fummit*  Feather-fthM  (penmtierved)  and  hand-nbbeti  (paJU 
mimrved)  leaves  are  most  common  among  tht5  Dicotjledonj;^  but  thej 
occur  also  in  manv  Monocotyledons, — the  fonner,  for  **xample,  in  most 
PalmSf  Musacew,  ^ngiberM^  (fig.  01),  Sec, ;  tlie  lutteriu  the  Fan-palm, 
Smilace»  and  Dioecoreaceai  &0<r  wheie  there  is  a  transition  to  the  curved^ 


Rg.  60. 


i1g.6L 


I 


Fie  ML  A  |i««U4-iw*rml  ImT. 


Fk(|,  aa  A  mrHttmrwtA  ImT  of  m^Hmm  mmm^,  imlMting  la  a  toaML 
F%.aL  Ap^^miutmAlo^atCkMmmt^wmtcrfi  ' 


rM§d  conditioii  ffig.  00),  which,  with  tJie  tim^ki-nhhed  (fig.  60),  h  i 
eontiiicm^  in  the  llonocotyMons.  BtrtMU'rthhtd  leavee  oootir  not  unfre- 
qoantli'  in  IHootylodonsy  as  in  Laihfrm  Itc  Tli»*  mutt  important  diatino-' 
non  in  Iht?  ribmng  of  the  two  groupa  is,  that  in  Dicotyli^ona  the  maia 
rib  or  rihs  branch  n^peatedly  at  more  or  leM  acute  angles,  and  anasiomoaa 
bj  thdr  aUodar  twin  ao  aa  to  form  a  netted  or  reticular  filling  work  ;  whDa 
In  Mmiooolj&adooi  m  braoehee  passing  firom  the  main  ribs  go  ofi'  nearly  at 
fitbl  aoglai^bieoiiie  eoddanlymnch  man*  slender,  and  form  a  kind  of  aqusre 
kmo$d  or  oawaiffiift  framairaf k  when  they  are  strongly  developed  (%.  UO). 
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86.  Hi©  geaeial  outline  of  leaves  or  leaflets  is  indicated  by  certain 
trehiuotd  terms,  such  as: — circular  or  orhmtktr  {Ihfdi*orotfih^  Tro- 
'     mm>}u7  I  (fig.  80) ;  roundish  or  ftihrotitmi,   upproaching  the 

f    IwtsgL.i   _  V);  efliptical  (fig.  65);  ovaU,  egg-shaped  with  the 

broad  end  uciixest  to  the  stalk  (fig,  66) ;  obovat^,  the  same  shiipe,  with 
thd  fuuTOW  end  nearest  to  the  stalk  (fig.  67) ;  htmeolaie  or  lance- 
•lnpiid(fig.  68);  sa^iiiaU  or  arrow-Bhaped  (llg.  69) ;  hastate  or  dart- 
BhAped  (fig.  70)  ;  cordaUy  the  shape  of  a  heart  on  plajring-cards,  with 
tke  brond  end  nearest  to  the  stalk  {^^.  71) ;  ohcordate^  the  same  shape^ 
with  the  point  attached  to  the  stalk  (fig.  lOl ) ;  reniform  or  kidney- 
•liap^  (fig,  72) ;  rhomhotdal ;  triangular ;  or  the  reverse  of  this, 
or  wedge-shaped  (fig,  81)  ;  ddtmd ;  spathulate  or  spatula- 
Fig,  m. 


Fig.  62. 


Rg.  63. 


■Ptrm*  lei£ 


A  PfMUJiigt  fid 


A  inltMtand,  «Qtin*, 


— I — J  (fig,  73) ;  emifarm  or  sword-shaped  (aa  in  the  Garden-flag) ; 
fimmr,  a  lung  narrow  form  with  parallel  margins  (fig,  74);  subulaU 


P%.ft5. 


Fig,  015. 


"^ 


fl^«a.  A«  41iB«i«»l  MirvM- Wftf. 


Fig.  67. 


FTf.  ST.  An  obovste  ratire  le«£ 
Fii.  66.  A  luu!«okt«  t««f. 
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or  flwl-shaped,  a  Blunder,  8hort  line&r  form  soon  ooding  ib  a  pomt 
(fig,  75);  acsroMe^  needle-shaped  and  rigid  (Pini^,  Jntiiper,  &c.). 

87.^  SometimeB  the  forms  are  intermediate  between  some  of  the 
fbrngotDg,  in  which  c;ise  two  of  the  ternis  are  rombinod,  such  m 
omU^anceolate,  Hignifyin;?  a  leaf  broader  than  lamtolaU^  and  with 
the  lower  half  wider^  as  in  ovate;  Unenr-lancfohtie^  a  long  and  nar- 
row lance-shaped  blade,  and  so  on.     The  term  oblique  ia  applied  to 

F\g.  70. 


leases  where  the  portioni  on  either  side  of  the  midrib  ore  unequal, 
as  in  the  Bc^gcHuaa,  Lime,  Elm,  &c,  (%*  Tti), 

Pig.  7a 


Hg.  7a 


iMf. 


r«.  re  Afl  oblt^«»tr  ««fdci«»  wft»l«.  mni  wtme^rn 

88*  Spocud  terms  are  also  n^quired  to  deecfibe  the  character ' 
the  biso  of  the  l<«af.     Thna,  forftntf  at  th^  l»a§$  mmf  be  added  to  ovat4^ 
h  or  other  form,  where  thia  oonditioii  eziata  ;  if  a  s<ttt^  leaf 
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it  becomes  auriealaU  or  eared  (fig,  77)  when 
,  ampUjricaul  or  clajtjnm/  if  they  adhere  to  the 
The  laat  form  is  a  transition  to  the  (hcurrtnt  state  (§  7ti), 
tb6  posterior  lobe^  of  a  sessile  leaf  extend  ronnd  the  stem 
unletely  and  become  eonMuent  on  the  other  side,  tiie  etem  appears 
nm  thnAncfh  the  leaf,  and  the  leaves  are  called  perfoUaU  (fig.  78) ; 
rbeQ  the  basilai'  lobes  of  a  pair  of  opposite  leaves  cohere  on  each 
to  produoe  a  similar  condition,  the  leaves  are  termed  a>n- 
t  (ftg.  74^).     Sometimes  the  blade  is  gradually  narrowed  towards 
'  petiole,  and  becomes  attmuaUd  at  the  base  ;  when  the  blade  passes 
gradually  into  a  broad- winged  stalk,  a  spatlttdate  form 


Fig.  7a 


Fig*  77, 


H^,  7% 


k^aUm  Umt.  A  pprfolUtu  ir»L  Connate  luveii 

M*  Another  character  relating  to  the  base  is  w     ofi 

\  mode  of  attachment  of  the  blade  to  the  pe-  ^^'  ^' 

Usually  the  midrib,  or  set  of  primary  ribs 
m  Uade,  is  in  a  direct  line  with  the  petiole ; 
ftometimes  the  ribs,  as  they  pass  from  the 
idle  into  the  blade,  separate  and  radiate  from 
top  of  the  stalk,  so  that  the  latter  appears  to 
t  iiMerted  into  the  back  of  tho  loaf ;  anch  a  eon- 
is  called  peUaU,  and  occurs  in  yehtmhium, 
majits,  and  other  plants  with  orhi- 
leaves  (fig.  80). 
The  epfA*  or  point  of  the  leaf  has  certain 

it  may  be  atiife,  or  sharp  (fig,  66) ;  acttmimttf,      p-     g]^ 
with  the  point  rather  drawn  out  {fig,  76)  ;  cu^tjiidattt 
1  more  produced.  Blender,  pharp  summit  (fig.  71);  or 
V  when  it  is  tipped  with  a  npinr  (fig,  81).    It  may 
I  be  Mmsi^  when  an  ordinarily  pointful  form  h  snddenly 
off  at  the  tip ;    emunfmaie^  when  there  is  a 
notch  where  the  point  shonld  be  ;  rftnse,  when  a 
of  this  kind  is  deep  r  this  last  form  approaches  to 
tkm  ^U&rd0Mti  (fig.  101).  AT"^^*^ 

The  mmyiW  of  Uie  leaf  are  either  mftV#,  that  is,  with    'na^JJSf 
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fin  nnbroken  edge  (fig.  64) ;  ermaU^  when  they  exhibit  a  mnm  of 
8in^  rounded  teeth  or  scallopB  (fig.  72) ;  dcniatt,  when  the  teeth 
am  acnte  and  pointed  radially  (fig.  66)  ;  serrate^  when  sharp  teeth 
point  towards  the  aper  (fig.  76) ;  retroserrate,  when  ahaip  teeth 
point  towards  the  bji«e.  If  there  are  coarse  teeth,  the  margma  of 
which  are  again  more  finely  toothed^  as  in  the  Elm,  the  leaTOO  aze 
dotihly  serrate  (or  douhhf  denUite),  Borne  times  it  is  requisite  to  aay, 
irrsffulafi^  iot^h^  or  mciBed^  as  in  many  Thistles  ;  and  these  teeth, 
as  weU  as  those  of  regnlarly  dentate  or  serrate  leaTes,  may  be  tipped 
with  spines,  when  they  ore  termed  itpinou-serraU^  &c.  When  the 
outline  exhibits  shallow  wavy  curves^  it  is  sometimes  called  rtpand 
(figs.  79  h  J^0)»  The  margin  may  also  be  revoluU^  or  rolled  back 
toward  the  lower  face  (fig.  68) ,  Sometimes,  through  axcesaiTo growth 
of  the  marginal  parenchyma,  the  edges  of  the  leaf  are  umdtaiUtted  (as 
when  the  edge  of  a  strip  of  paper  swells  ftom  being  wotted  (fig.  88), 
92.  A  very  large  number  of  simple  leaves,  and  of  leaflets  of  compound 
leaves,  are  divided  more  deeply  between  the  principal  ribs  ;  to  such 
the  general  name  of /«>6i^  leaves  is  often  applied,  and  the  more  or  less 
distinct  parts  are  called  lobes ;  thus  we  may  have  bdohed  {^,  82), 
irUoM  (fig,  83),  and  so  on,  according  to  the  number  of  the  divisions. 

Fig.  84         Fig.  8^.  Fig,  8a 

Fig.  82. 


|.tl  AUIdbfdlMf. 


Fi^  H,  A  pliuyitiAtl  leaf 
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08.  But  it  is  found  reciuisite  in  Descriptive  Botany  to  subdivide 
lobod  leaves  into  more  de^te  classes  ;  of  these  there  are  two  prin- 
ebal  types,  defined  by  the  character  of  the  rihbing.  When  the 
fibs  are  arranged  on  the  feathered  plan,  we  fimt  take  the  prefix 
fimmaH'  {fiathertd)^  and  subjoin  to  i\xm  a  word  indicating  the  degree 
or  kind  of  division,  thus:  pinnatifid  (fe^tft^r -cleft),  if  the  broad 
notches  between  the  lob(*s  extend  ^m  llie  margin  to  about  half- 
way between  this  and  the  midrib  (fig.  H4)  i  pmmttipartiU,  if  the 
not^ehes  extend  nearly  to  the  midrib  (fig.  85)  ;  pinmUUect^  if  the  sopa* 
nto  lobes  are  almost  free,  and  merely  connected  by  a  narrow  strip 
of  parenchyma.     (Tertain  less  frequent  modifications  of  these  forms 
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tfpB  are  conveniently  dintinguished  by  teehnieal 

I  as: — iimmief  a  form  either  of  the piiui/ifijid  or  jjitmattstet 

,  wbcn  the  excavations  and  the  apices  of  the  lobes  are  rounded, 

Ib»  in  the  common  Oak-leaf;  h/ra(e^  a  pinnatifid  or  pinnatipartitc 

lleafp  with  the  end  lobe  much  larger  than  the  rest  (fig.  86) ;  imn- 

t^mtU^  a  It^aie  or  simply  pinnatifid  leaf  with  the  points  of  the  la  tend 

'^obci  turned  towards  the  base,  ajs  in  the  Dandelion*     When  the  in- 

BTe  deep,  but  very  irregular  in  size  and  form,  the  terro  lad- 

'  is  sometimes  employed. 

Whco  the  ribs  have  the  palmate  arrangementi  similar  terms  are 

sl»|oiiied  to  the  prefix  ^>a/w*- or  jja/maa*-,  dL&itahnifid  (fig,  87),pa/- 

»As^  (fig,  8S>),  %siA  jpalmipartiu  (fig*  88),  according  to  the  depth  of 

Fig.  88. 
Bg.87. 


"% 


l*tN^V 


A  giAimiOd  left!  A  palfiiipailitc  )e&f,  Ihe  Iob«t  imiltLbited. 

ivimon^,     A  special  modification  of  thi<^  type  occurs  not  unfre- 
tly»  when  the  lower  or  outer  ribs,  and  consequently  the  basilar 
,  turn  back  more  or  less  towards  the  petiole :  Buch  leares  are 
*  deeply  cat ;  but  the  general  prefix  ptdatt-  may  he  used  in 
^ptdattfiil,  petlaiisecty  or  jiedatipffrdie  (fig.  00),  according 
»  Hm  rale  git«fi  aboye. 

f%.  361  Tig,  00. 
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The  biklhtd,  irihbedf  ^inqutilohHit  and  dmikr  fornu  ira  osaally  re- 
lairibie  lo  the  palmate  type,  imd  shotild  be  more  detmitely  nftmed  if  ihiij 
oocur  in  a  ffenus  wbens  the  leaveA exhibit  many  of  thti^  foniiR  in  ^cwuimit 
muiner;  if  the  laayes  are  inooiiKtant  in  the  depth  of  the  diTisioos,  theao 
more  general  naimes  are  preferahle. 

94.  Simple  leaTes  dirided  on  the  fc^athered  plan  exhibit  also  more 
complicated  conditiona.  The  primtiry  lobes  of  a  pinnat^^y  cut  leaf 
maj  be  subdivided  again  in  the  same  manner,  and  the  secondary 
lobes  again  into  tertiary  lobes*  Tbe&c  are  named  on  the  same  prin- 
ciples^ bipinnati-  or  tripinnati-  -Jul^  -$tct^  or  -partiU^  accordiu^  t-o 
tho  degree  of  division  of  the  l^9i  $H  of  hlnfs,  L  t.  of  the  Accondary 
lobes  of  bipinnatifid  ( fi;;.  91 )  and  the  tertiary  of  tripinnatifid.  When 
the  lesTes  are  subdivided  a  fourdi  time,  or  even  where  tripinnaiiseet 
l0aP49  hav€  filiform  §^mei%U,  the  term  diuect^d  is  usually  employed. 

In  the  foregoing  paragraphs  we  have  endeavoured  to  exclude  those 
numerous  teennical  terms  which  are  either  indettnite  or  superduous, 
and  may  be  relepated  to  glossaries.  It  must  be  borne  in  mind  that  the 
terms  above  denned  are  applied  in  a  similar  manner  to  the  leaflets  of 
compound  leaves^  next  to  be  described,  being  subjoined  in  description  to 
the  terms  which  define  the  phin  and  degree  of  division  of  the  petioh^ 

95.  Compound  leaves  are  such  as  have  the  petiole  branched  once 
or  more  times  before  it  bears  blades ;  the  branches  of  the  petiole 
are  called  partial  pttioUs  or  peiiolvden^  and  are  often  articulated  to 
the  main  petiole,  which  in  this  case  is  occasionally  termed  the 
tqMm.  Stjpels  occur  at  the  bases  of  some  partial  petioles.  The 
•eparate  blades  of  the  leaf  arc  called  IrafUU  {foUoht),  or  pimmm. 
Compound  leaves  may  be  classed  generally  into  simply,  doubly ^ 
triply  oompound  or  deoompound  {mprad«c(ympo9it4i),  according  to 
the  number  of  sucoessive  branchings  of  the  petiole.  The  ramifi- 
eation  follows  the  same  types  as  that  of  the  ribs  of  simple  leaves, 
and  exhibits  analogous  subordinate  modiBcations. 

^nnaU  leaves  are  such  as  have  a  rachis  bearing  sessile  or  stalked 


fig,  91. 


F%.93, 


Fig,  93. 


a  psftpliaw**  ImI. 
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Bets  arranged  on  the  feathered  plan.     Sometimes  there  is 
Eiinal  leadi-tj  when  the  leaf  is  unequanif  or  hnpari^  pinnate 
92).      When  there  ia  no  end  leaflet,  the  leaf  is  abruptly  or 
»W-  pimiaU  (fig.  93).     Interrupted  It/  pinnate  means  that  the  oppo- 
Vig,  U.  Fig  96. 


Fig.d&. 


F%.  H,  A  htnate,  ^intun»tc,  or  notjniFftie  piottftte  leaf 

9%.  96,  A  biptiutAW  lekf,  Ihe  mtLltijiigat^  pianttr  puhpuiiiftto. 

r  plilB  of  leaflets  are  alternately  large  and  Hinall*  as  in  Agrimonm. 

» |Mtn  of  lea^ets  are  sometimes  caUtd  jue^rt,  and  if  only  one  pair 

»^  tha  leaf  !•  iNi(p^r<;  (fig.  94) ;  if  more  pairs,  muliijugate.     If 

Fig.  98. 
FSg,07, 


4^  llto  piaft*  iBipwi|i<ian*tc.        A  tripiasaie  Wf*  Um  |»i] 
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the  loafleta  are  not  in  potis,  but  altornate  with  each  other,  the  leaf  b 

Bipivmati  Uavm  are  formed  when  the  main  petiole  bears  secondary 
petiole*  with  distinct  leaflets  pinnately  arroQ^od  (figs.  95-97).  Trt- 
pinnaU  leaves  exhibit  an  additional  (tertiary)  seriea  of  partia]  pt'tiolea 
with  distinct  lea^eta  (fig.  98).  When  the  division  goes  beyond  the 
third  degree,  the  leaves  ore  called  decompound  (fig.  99)  ;  but  it  is 
more  common  to  find  bipinnate  or  tripiiinate  leaves  with  their 
leaflets  pinnatifld,  -partite,  &ti. 

Pidmatt  (or  digitate)  leaves  are  such  as  have  a  number  of  distinct 
leallets  arising  firom  one  point,  like  the  ribs  of  a  simple  leaf  when  the 
plan  is  palminerved.  Bi'  ot  tripahmtU  leaves  probably  do  not  exist. 
The  only  modification  appears  to  be  the  ped^ite  leaf,  analogous  to 
the  pedatiseet  simple  leaf,  but  with  distinct  leaflets  (fig*  100). 


Fig,  99* 


Fig.  100. 


F^.  M.  A  ntimatrlr  AmoaoxftmaA  \t^        Piuf.  101.  A  tomftte  ledT  irlllt 
Plf,  100.  A  inmUI*  U«t 

The  terms  temaU^  qmnaie,  and  gepitnate  are  often  Applied  to  palmate 
leaTOi  with  a  definite  number  of  leaflets.  TrrnaU  leaves,  however,  may 
ooeur  cither  on  the  palmate  (fi^.  101 )  or  pinnate  plan ;  if  on  the  latter, 
there  is  only  one  pair  of  lateral  leaflets  and  a  terminal  one,  but  in 
these  the  petiole  is  ordinarily  developed  between  the  pair  of  leafleta 
and  the  end  one.  What  are  called  biUrnnU  (fig.  102)  and  trit4fmaU 
eompound  leaves  are  in  moat  caaes  pinnate  leaves  with  unijngata 
and  terminal  leafleta.  Snch  leaves  should  perhaps  be  called  l^nialc- 
pinnaU  or  htUmato-pinnaU^  ^, 


THE  I.EJLP. 


61 


A  iBOdiflrf  toniy  ftpfMuently  intermediate  between  pinnate  and  palmate 
ieiv«%  likotfoms  femofo  leATod^  occurs  tkrough  the  auppression  of  the  main 
Acfaii  of  the  bipioDAte  leaves  of  flome  Acacias,  giving  what  may  be 
OilU  A  palm^HMtate  form  (fig«  103). 


Fig.  102. 


Fig.  103, 


9%.l<tt,jibitanMfti 


Tig.  103.  A  pikliiupiiuiAto  leAf. 


Til©  iBBlUto  of  ccmspound  leSTGS  of  Flowering  plants  are  ordinarily 

*■  *  mmuf,  and  their  snbdiTisionB  lobes;  but  in  tli©  Femfl,  where  the 

ftr»  highly  compound,  and  the  ftf^gments  somewhat  vHriable  in  the 

of  eooflueooe,  the  primarj"  divisions  of  the  leaf  are  called  ptmti^y 

iBeoodttj  piiuiiileui,  and  the  tertiary  iohes  or  segments.     In  highly 

id  IeaT««|  the  jvskiBeation  of  the  petiole  and  subdivieion  of  the 

stviiettue  becotne  hm  complex  toward  the  apex. 

96*  The  rarietios  of  U.rtnre  of  ordinary  leaves  depend  chiefly 
thicir  anatcimical  condition;  but  it  is  requisite  to  notice  here 
termer,  such  as  mfrnhranonSf  hathertf  (or  eoriiXC€ou^\  suc~ 
Ac,  uatni  in  Descriptive  Botany,  but  which  scarcely  require 
fTflafftiitH^^  I  111  aquatic  plants  the  loavea  are  usually  oi  slighter 
tcztBre:  whew  lh*?y  Jlont  on  wat-er  (natant  haves)  the  forms  and 
external  characters  are  not  muefi  modified ;  but  when  they 
'  l^Qy  under  water  (submenjed  Jmves)^  they  are  not  only  more 
,  but  are  sometimes  cut  up  into  fine  Eliform  segments,  aa 
\m  R&m»nntlHs  tuputtilis, 

AT-  The  tittratitm  is  different  in  different  planta.  Those  which 
are  utifoldied  in  spring  and  fall  off  in  autumn  are  called  deddumts, 
Wbii  Are  ealled  tv^rrfran  leaves  vary  in  duration  :  thus  in  ordinary 
ei^glgcm,  »ueh  as  Ivy,  Cherry -laurel  (Fntnus  Laurocerasit»)»  &c., 
tbo  leavoB  rem&in  through  the  winter  rmd  fall  off  only  when  the  new 
dm  ire  becoming  developed  in  the  spring  ;  while  in  many  Conifers, 
m  ta  fpodcs  of  Ptnws^  Araucaria,  fi:c.,  the  leaves  remain  attached 

Tbe  aoilotnical  structure  of  leaves  exhibits  many  tnterestiDg  modifica- 
I,  ftlsted  in  stime  degree  to  the  media  and  climates  in  which  plants 
r,    Thois  will  be  more  particularly  expUined  in  another  place. 


MOEPHOLOOT,  OR  COtMFAJUTITB  ANATOXT. 


98.  Tbo  9ttrface9  of  leayes,  like  those  of  herbaceous  Btemi,  exhibit 
A  variety  of  conditions  dependent  on  the  character  of  the  epidermal 
layer*  The  term  gUAraus  indicates  a  smooth  surface  without  hair? 
or  other  appendages ;  glahrucmU  is  used  to  signify  that  a  surface, 
hairy  when  young,  becomes  smooth  when  the  leaf  is  mature,  by  the 
hairs  falling  off.  Borne  smooth  surfaces  aresAmin^;  ;  and  this  is  rery 
often  the  case  with  the  upper  surface  of  evei^reen  leaves.  Hairy 
vorfkoes  are  differently  denominated,  according  to  the  character  of  the 
hail*  and  their  mode  of  occurrence.  Thus  fk  pilau  surface  is  covered 
with  scattered  soft  and  small  hairs,  a  hirsuU  with  scattered  long  haiis, 
a  hispid  with  scattered  stiff  hairs ;  while  a  puheKm^t  sur&ce  is  covered 
closely  with  short  soft  hairs,  a  viUous  closely  with  longish  weak 
hairs ;  and  when  the  hairs  are  curled  and  interwoven,  the  terms  #iMry 
(Btriceus)^  woolhj {lanatwt),  ftJtrd  {tomcnUam)^  or^floc€o$e,  are  applied^ 
aooording  to  the  coarseness  of  the  hairs  and  the  thickness  of  the  oofti 
they  form, 

9&).  What  may  be  called  the  natural  smootlmoss  of  surfaces  may 
bo  interfered  with  by  other  irregularities  analogous  in  their  nature  to 
hairs.  Blight,  almost  iuviflibli&  rigid  projections  render  the  surface 
Bcabroui ;  hard  rigid  hair-like  prooesttee,  called  hrUilts  or  Meke,  make 
the  surface  setose ;  and  Similar  structures  still  more  developed  (oc* 
curring  mostly  at  the  apex  and  the  points  of  the  teeth  of  leaves), 
called  jr/>tiM»ii,8ometiraeft  occur  and  produce  a  spinowt  surface.  Modified, 
usually  comp<mnd  hairs,  containing  oily  or  resinous  secretions^  are 
called  tjlamlular  hairs,  rendering  a  surCsoe  vimoohm  or  ^luiinous,  which 
conditions,  however,  are  sometimes  prodocad  by  glands  sunk  in  the 
epid  c rm is .  Stifujt  are  long  stiffish  haiiB  containing  an  i rri  tati  ng  fluid. 
8caly  (lenidotus)  surfaces  are  produced  by  the  occurrence  of  minute 
wiaiktd  flat  scales,  analogous  in  their  nature  to  hairs.  Bomctimat 
the  cuticular  layer  of  the  leaf  separates  in  minute  scale-like  frag- 
meats,  giving  a  srurfy  appearaiice  to  the  surface,  which  is  term^ 
fitrfuftaetefm  (as  in  Uie  leaves  of  the  Pine-apple  and  its  allies).  The 
prmmo§e  eondition  is  that  which  results  &om  the  conversion  of  the 
cuticle  into  a  thin  detachable  film  of  waxy  matter,  of  which  the 
**  bloom  **  of  plums,  grapes,  &c*  affords  an  example. 

apmal  Modi/mtimis  of  ths  Lmf  and  Um  ParU,  ^ 

100.  ITiider  the  head  of  the  petiole  we  have  spoken  otphylUodm 
as  blaiie-like  forms  of  the  petiole  (figs.  50  &  51).  Not  only  does  the 
lcaf-s(talk  exhibit  tliia  and  other  modificatioiis,  disguising  its  real 
iiatare,  but  the  blade  also  and  the  stipules  are  eubjeet  to  similar 
modifications,  in  which  the  organ  or  region  is  only  recognixable  by  ■ 
tta  position  and  relations,  ■ 

As  these  roetamorphie  structares  fidl  under  certain  typei^  which  are 


I 
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I  in  different  case^  bj  all  the  di^erent  reinons  of  the  leaf,  it  ia 
\  eomremetit  to  describe  them  under  apecial  namea. 

101.  PiUhers  (ascidiu)  are  etmctures  of  the  form  indicated  by 
their  name^  produced  by  peculiar  modes  of  development  of  the  petiole, 
thm  blade,  or  of  both  together.  One  of  the  best-kEown  examples  is 
iMmd  in  the  XepentheSy  or  Titeher- plants,  in  which  a  portion  of  the 
1mitc»  eachibit  a  very  long  stalk,  winged  at  the  base,  supporting  at 
lis  extremity  a  pitcher-like  sac  of  ordinary  j^     jq^ 

lemij  texture,  furnished  at  its  mouth  with  a 
UUXe  flat  plate  resembling  a  lid  (fig.  104). 
Tlie  pitcher  is  commonly  explained  as  a  kind 
of  phyUodf^  or  fuUaceous  petiole,  roEed  up, 
wai  with  its  margins  confluent,  the  lid-like 
body  being  regarded  as  the  liimina ;  hut  it 
ippeafi  more  correct  to  consider  the  pitcher  as 
fbe  luntna  famished  with  a  distinct  terminal 
lobe  (jopemdum),     /Sarrtuami,  a  North -Aiue- 
licao  bog-plant,  has  analogous  pitchers,  which 
are  mcmdle  at  the  base  of  the  dowering  stem ; 
ffiiimimphcra  (Guiana)  has  the  pitchers  less 
eooipletey  the  inner  side  being  slit  down  as  it 
wef«  for  some  distance,  from  the  imperfect        ditcher  of  Nfp*nikM. 
f  of  the  margins  of  the  leaf.     In  Dmahidia  Rajpemana  the 
are  plainly  formed   from  the  blade*  and  are  open  at  the 
i  next  the  petiole ;  and  a  similar  condition  exists  in  the  pitchers 
I  from  the  bracts  of  Marcfjraavia  and  NoranUa, 
Soneirbat  allied  to  the  above,  on  a  small  scale,  are 
tlie  uiricuU^  or  sacs  of  the  Utriculurirr  {%.  105), 
Utile  Wadder-like  organs,  closed  at  first  by  a  lid, 
devalopod  from  some  of  the  lobes  of  the  compound 
I  oC  tbeoo  aqaadc  plants*  and  apparently  serving 
In  other aq  uatics  (  Trapa ,  Pon  tidtria ,  &c . ) 
J  are  famed  by  I n/f«/^t/p<f/ ro/^'a,  constituting  aa 
H  mt  iodehiioent  pitehers,  surmounted  by  ordinary     ^  uui^^t^^T 


Tig,  106, 


TiWiloiiyrsI  illustrations  of  the  oriirin  of  pitchers  are  occasionally 
^    '   '  by  ffuden  plants.     This  b&a  been  especially  observed  in   the 
I  which  the  leaf  next  the  dower-stalk  has  been  found  with  its 
I  aompletely  confluent  into  a  kind  of  spiithe,  which  bursts  by  a 
r  lii»ai«  to  allow  the  tlower  to  appear. 

TfndrUB  {drri)  are  thread-like  processes,  curled  spirally, 

whieb  weak'Stemmed  plants  attach  themselves  to  foreign  bodies. 

ay  be  modifications  of  any  part  of  the  leaf  or  of  a  branch. 

the  blade-structure  of  the  leaf  is  more  or  less  deficient 

■pecias.     In  L.  Aphaca  (fig.  106)  it  is  wholly  wanting. 


M 
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the  petiole  running  out  into  a  tendril,  which  may  be  regarded  as 
oonaijiting  either  of  the  leaf-stalk  alone^  or  of  thi»  und  the  midrib  of 
the  lamina.     In  L,  odoraiui  (Sweet  Pea)  the  pimiately  cum  pound 


Fig.  106. 


Fig.  107. 


P|(.l01  Lwiw»  of  LathfrmtA^kaMk  iigPjiWliia  by  Midifli^  with  Uifo  folkiwom  itipdii*. 
9lf.  IQ7.  Lettf  of  64ir«iii«i  mprto,  prolan*'  ^*«  •  teadnl. 

baf  haa  one  pair  of  leaflets,  and  uauallj  one  pair  of  tendrils,  and  a 
tonnilial  tendril  in  the  ordinary  plo^e  of  the  remaining  leaflet.  In 
the  edible  garden  Tch  there  arc  several  pain  of  leafleU»  and  often 
aereral  pairs  of  tendrils,  with  a  terminal  one.  In  Ghiiata  guperha^ 
a  Liliao(Kiu§  plant,  the  broad  Bimplo  lamina  runs  ont  into  a  terminal 
tendril  (fig.  107).  In  Smilax  (fig.  108)  the  hro  stipules  are  repre- 
sented bj  a  pair  of  tendriU  :  while  in  the  Cucurbitaceffi  one  tendril 
only  oecura,  which  some  regard  as  a  stipule,  others  as  a  metamor- 
phosed leaf,  othenfy  again*  as  a  branch. 

Fig,  109. 


%.ioa 


Fis- 1^  UftfM  ami  tsadffU  of  tb*  V|im>. 

Tha  tendali  of  the  Vine  (fig*  100)  are  modified  flowetiaf  hnodMS,  plaeid~ 
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of^(mi»  to  lenreSy  luid  of^en  tuberculated  hj  the  existence  of  abortiye 
ftoirvr-bitcU,     The  xmiure  of  the  axilJary  tendrilB  of  Pad^oD-Howera  b 


103,  Spinas  (ji/>i#mf)  are  hard,  sharp-pom  ted 
voodj  processes,  formed,  like  tendrils,  by  mo- 
dtfieation  of  entire  organs  or  parts  of  6uch. 
Tkom^  in  the  common  Berberry  some  of  the  leaves 
are  repPMented hy  compound  spines^  in  the  axils 
©f  which  arise  fiisciculate  groups  of  leaves.  In 
the  False  Acacia-tree  (Jiobiniit  Pseud<usmu) 
the  stipules  are  represented  by  a  pair  of  spines 
At  the  base  of  the  petiole  (fig,  110)^  while  in 
QMrtain  species  of  Astragahts  the  petioles  are 
1  into  spines  after  the  fall  of  their  leatle ts. 
\  ppoccoioo  are  developed  upon  the  petiole 
m  ^3k»  upper  pttzt  of  the  compound  leaver?  of  oer- 
Inn  Pfems  {PU^oeomla), 

l^«s  ^anm^  howerrr,  are  more  frequently  dependencies  of  the  stem, 
iIomIj  aatociat^  with  the  leavH^ :  thus  in  the  Gooseberry  they  are  de- 
fiiintd  frcrm  the  pulvmu,  or  protuberance  below  the  base  of  the  petiole. 
la  th«»  Biack-thonj  ( /V*«i*w  n^nn/Ma)  the  spines  are  real  brancbes  ( ii^.  Ill ), 
as  ftlso  are  the  ftpine^of  Gt^iUchia  tnacatdhot  {^g.  l^l^)r  ^^^  the  principEd 
w^mm  oC  Fona  iUhx)^  in  which,  howeTer,  the  points  of  the  leaves  are 


BiM  of  the  Ifwf  csf  Eo^ 
bim^  with  fti|)uJ4i>»  dc* 


Pig.  111. 


Fig.  112. 


fti^llL    

fif.Ul.a|teowbfweii«r 

104.  Th<mi$  (aail«t),  properly  so  called,  are  sharp  woody  pro- 
straight  or  curred,  occurring  upon  stems,  leaf-stalks,  at  the 
or  oo  the  margins,  or  upper  soifaoe  of  leaves.    They  are  di- 
^  jiill»d  from  true  spines  by  their  originating  from  the  epidermis, 
InifitglADiIs,  9ui*^  and  by  having  no  connexion  with  the  internal 
"       ^*""^         of  the  stem  or  ribs  of  the  leaves  &c. 
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105.  Glands, — This  ia  |>erbap8  the  most  oonTemient  place  to  men- 
tioTi  the  nodular  or  discoid  j^landular  bodies  that  occur  in  conncxioa 
with  certain  leaves,  as  on  the  petioles  of  Ptimftorn  &c.  They  an 
distinct  in  their  nature  from  the  epidermal  glands  above  mentioiied 
(§  99),  and  considerable  attention  has  been  directed  to  them  on 
morphological  grounds  ^  benoe  they  will  be  adverted  to  again  la 
speaking  of  the  flower. 

Sect*  5.  Ths  LEAF-iin). 

106.  The  bud  is  a  compound  atnicturo,  composed  of  a  solid  conical 
bftsis,  supporting  a  Dum)>or  of  nidimentarj  leaves.  In  the  Uaf-bud^ 
or  mdimcnt  of  a  shoot,  the  conical  ba^  represents  the  future  stem^ 
with  its  itit<?modes  as  jret  undeveloped ;  the  scales  are  cither  entirely 
rudimentary  leaves,  or  a  portion  of  them  on  the  outside  are  modi- 
fled  leaf-*tructures,  forming  scales  for  the  protection  of  the  inner 
leaves,  and  destined  to  fall  off  when  the  bud  eirpands.  In  the  early 
conditions^  theflower-^bud  is  essentially  analo^us  to  a  leaf-bud ;  but 
its  ultimate  history  u  different,  as  will  be  shown  hereafter. 

Msny  of  th^  g^*neral  characters  of  buds  have  been  described  already, 
uwh*T  iho  bnaiJ  of  the  stt^m ;  but  there  are  some  other  nion*  special  pecu* 
liarilieM  which  ivquir«  tit'parate  treatment  here;  and  repetitioD  of  certain 
more  important  fju;ts  will  not  be  disjidvaotageous. 

107.  In  all  seeds,  except  in  tbosc  of  the  few  Orders  which  preaent 
an  incomplete  or  acotyledonoiis  embryo»  the  young  plant  is  possessed  of 
n  mdimentttiy  bnd^  o&Ued  the  ^umule,  situat<Ml  at  the  point  of  growth 
§t  Hi  iaos&ding nzifl  (4g8<  llS-1 15).     This  is  the  terminal  bud  of  the 

Fig.  115. 


I 


Fig.  iia. 


Fig.  114. 


1%.  ItlL  Umo90tfl^4oMm  iBityo  sC  F»immt§tia%  oat  IfefOi^  p«rpttadk«]fltlr f  a* 
III*  114  I>iiwiffiUooi«&o  oT  lbs  ^mm  (fUI«),  frilb  th«  0i^l«J^otm  ^  V 
ff%.  liL  mmmtkm^mtmHug  ]>toa«fUd4M.  with  lite  t^iMiiU  or  Kf«lwl  tad 

joitng  plant ;  and  stems  and  shoots  only  retain  the  power  of  dongntang 
•o  long  M  Uiej  pooMtt  loeh  *  bud  at  tliiir  citniiiily*    Wlien  U  ' 
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by  tttificml  means,  by  frost,  or,  by  tuetjimorphoflia,  is  re- 
1  by  a  flowefi  the  onward  growth  of  the  shoot  ceases.  In  the 
fl<xions  the  power  of  growth  generally  becomes  early  distri- 
among  a  number  of  buds ;  but  in  many  ifonocotykdons  the 
Itfamat  bud  retains  its  original  preeminence,  becomes  very  large, 
■ad  by  its  continuous  evolution  produces  an  unbranched,  columnar 
ilflai,  W6  in  the  Palms,  kc, 

Tbciee  Ferns  which  become  arboTe^cent^  lilcewise  grow  by  n  aingle  large 
tormiiud  bud.  Hie  Lycopodiacete  exhibit  a  curious  series  of  bifurcations, 
which  seem  to  ari^e  from  the  fiupprfs^on  of  th^  terminal  bud  every  time 
nmificatiim  is  repeated. 

108.  AxiUary  hud$  are  the  origin  of  the  ramiBcatioE  of  stems. 
Tbcfy  are  developed  in  the  ajtih  of  leaves ;  and  as  they  unfold  into 
leeondary  axes,  they  become  the  ti^rminal  buds  of  such  shoots.  Other 
axOlaiy  buds  are  formed  at  the  nodes  of  these  secondary  shoots,  to 
rrpeai  the  ramification  by  developing  into  tertiary  axes  according  to 
the  tjrpe  of  the  sj)ecie8. 

It  ia  evident  firom  this,  that  the  mode  of  branching  of  a  stem  must 
be  MPentiaUy  dependent  on  the  arrangement  of  leaves;  but  a  com- 
plieatioii  arises  from  the  firotjuent  suppression  or  non-development  of 
tbe  axOlary  bods,  often  according  to  a  regular  plan  ;  and,  in  fact,  it 
ii  very  seldom  that  all  the  axillar)^  buds  of  a  stem  are  developed 
(fi^  116  &  117). 


Pig.  lift. 


Fig,  117. 


F^iia 


.  with  df Tflopmcnt  of  tmninal  «nd  mxiUitry  budiu 
aeitl^ofi*  with  wrmt  of  thv  lenatnal  nod  deveJopoirat  of  the  KzUItfj 
'  luAuT'Ation. 


n§B  abr»r«*"*'  "<'  "-MU^v  buds  18  most  extensivelv  displayed  in  Mono- 
COtjiadoo*  Ml  existence  of  dormsnt  tadft  in  the  leaf-Axils, 

9wm  €>f  Paiii-  ,  ;-  : — ..  uuit  only  by  the  occasional  production  of  iftolatod 
hlwri  febooia,  but  by  the  frequent,  and  in  some  casei  constant,  development 
if  bads  tn  tb»*  sixH"  of  U»*'  !>m  si lar  leaves,  fonning  muckers  round  the  base  of 
Ibeftrm.  on  occtus  in  the  propagaticm  of  &»//?wt&c. 

Aaicing  I  ih,  tbf*  inf!neace  of  the  suppression  of  buds 

In  fsfvlar  uiUex  at.     In  the  Lahiatic  we  have  opposite  leaves  ; 

mA  aa  fialn  af  i>  <*ls  are  developed,  the  ramitication  is  generally 

[  f  ill  ^me  of  the  Caryapht/Uiicea  with  similarly  deetuaate 


Fig.  118. 


MORPHOLOaTj  OK  C0]fPA&4TTTS  AllATOirr. 

opfKMQte  leayet.  one  aidlkry  bud  onlT  is  deTelope^t  and  the  other  it  sup- 
pre«dcd  at  each  nodef  so  that  the  oranrheSf  arising  one  by  one^  stand 
apimllj  arranged  upon  the  stem.  In  the  F'ir$,  the  braneh««  often  appear 
to  anae  in  whorb,  owing  to  the  periodical  derelopnient  of  a  number  orBuida 
in  the  axJU  of  cloaelv  aucoeeding  Bpirally  arranged  leavea^  with  long 
interirals  of  total  abor^on. 

The  Anh  growi  year  after  3rear  from  its  terminal  bud,  which  cloaea  up 
into  a  wint^T-bnd  in  the  antiimn.  In  the  llazi^l,  Elm,  kc^  the  terminal 
bud  ia  not  developed  in  the  autiiniti»and  tha  axiUnry  bud  next  below  cson- 
tinues  the  growth*  In  the  Horse-che-««tDiit  ( rija".  12 1\  the  U-rmiaftl  hud  of 
the  annual  fihtxit  peaolroft  itself  into  bh  inflorescence,  and  the  growth  of 
the  next  year  depends  upon  the  axillary  bud^;  the  same  lA  the  caae  in  th« 
Lilac  (Syrinf/a  vulf/aris)  (fig,  118),  in  which, 
however,  in  this  country,  the  terminal  bud  ia 
generally  killed  by  fro«t  in  the  wioteTi  and  the 
pair  of  ajdllary  budjs  next  below  prodrice 
hloasom,  caudng  still  more  marked  bifurcation 
of  the  branchea. 

As  a  ^neral  rule,  of  course,  the  frequt»nt 
Boppreeaion  or  conversion  into  blo^t^im  of 
terminal  buds  tends  to  produce  a  bushy 
mode  of  growth,  and  vice  ur^.  In  addition 
to  this,  the  relative  force  of  development  of 
terminal  and  axillaty  huda  is  very  important 
in  detarmining  general  form,  as  we  see  in 
comparing  the  Rlju^k  Poplar  with  its  common 
tall  Tariety  (the  Lombardy  Poplar),  or  Ooni- 
Hvoaa  tnm  gooeraily  with  deciduous  trees. 
Sfea  ttttong  the  individuaU  of  the  same 
speeiea  we  obaanre  groat  differences  in  this  '^^^j^J^SltL'Si  toTiSt 
nvpect,  dependent  on  external  oonditiona;  or^ikrf  irauU 
for  both  IKcotvlodonnui  trees  and  Conifers 
differ  much  in  the  relative  proportion  of  main 
trunk  and  branches,  when  grown  in  close 
plantationiL  or  standing  in  open  situationa. 

Ordinarily,  only  one  bud  exists  in  an  axil 
(fi^.  1 19);  hut  frequent  exoeptioos  to  thisoccur, 
M  la  aome  species  of  Maple^  in  HonevAucklea 
(%,  IS0)|  iDd  in  the  Walnut.  However,  one 
of  fhMa  is  generally  much  larger  than  Uie 
Msty  and  ii  ouled  the  prmeipai  bud,  while  the 
others  are  oemmofy. 

In  the  fiunily  of  Solanaceie  the  axillary  buds  ofton  occur  in  an  irregular 
position,  arising  ^m  the  stem  at  a  little  distance  above  empty  loaf-axil^. 
Thi«  ii  supposed  to  be  due  to  the  cohesion  of  the  stalk  of  the  bud  with 
the  stem. 

109.  AdiHfntUwm  or  amdmtal  huda  arc  those  wbich  appear*  oon- 
trary  to  the  uniud  order,  at  indefinite  points,  unconnected  with  the 
axils  of  leaves.  Generally  speaking  they  are  abnormal  prDdlicta» 
pmentmg  themaelves  ttnder  special  oonditiona.    They  usually  oooor 
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orgftns  in  a  yery  actiye  etate  of  yitality^  8ubject<3d  to  stimulating 
~  oonditions,  especially  where^  through  natural  or  arti£cial 
,  there  ia  an  absence  or  insuMcicncy  of  nonnai  buds  to 
Ckff  tlie  deTelopmental  energy  of  Iho  plant  or  organ. 

Adveatttlous  by  da  mfly  be  produced  jrom  any  p^trt  of  thti  plant     With 

d  to  those  produced'oa  old  stems,  as  in  pollarded  trees,  or  those  which 

'  on  suhierraneoua  stolons^  as  id  the  Hose,  A  eh,  &c.,  it  i&  not  always 

J  to  decide  without  dissection  whetlitr  tbe  buds  are  really  adventitious 

rSMteljr  latent  axillaiy  buda  stimulated  into  deYelopnient;  hut  true  ad^ 

is^oua  buds  do  occur.     The  prud action  uf  adventitious  buds  on  true 

\  ham  been  frequently  ob&er\'t^»  qja  in  PyruJijapoukQ^  Maciuru  aurati- 

,  I^mdownia  imperialii^  &c. ;  and  the  Atwmotte  ^apmiica  is  commonly 

kgaied  by  cuttings  of  the  root.      The   fonnation   of  adventitious 

i  on  leaTes  is  a  stiTl  more  remarkable  physiolo^cal  phenomenon.    It 

^lOOB  obMired  chiefiy  in  succulent  leaves,  but  is  not  exclusively  con- 

I  to  them.     When  it  takes  place,  the  first  sign  of  development's  the 

on  of  adventitious  roots,  followed  by  the  formation  of  a  cellular 

which  subsequently  assumes  the  character  of  a  bud*      Amons 

I  eiAznpleSy  the  leaves  of  Cardamine  pratirma  have  been  obsej-ved 

I  tdTentltious  roots  on  the  lower  side  when  lying  upon  wet  ground^ 

ni  to  produce  buds ;  the  leaves  of  several  Ferns,  such  as  Wo&dimr- 

fimPM,  root  at  the  end,  and  produce  buds  which  propagate  the  plant ; 

»j  nmiUu'  inatances  might  be  cited.     Artilici&l  nroduction  of  buds 

lloftvea  Is  DOW  a  &miliar  fact,  under  the  influence  of  heat  and  moisture, 

1  only  on  the  scales  of  bulbs,  but  on  the  green  leaves  or  even  fragments 

*  t^  "Wvea  of  BryophyUumj  Echcc^ria^  OIiMimaj  Gemera^  Hmjaj  &c, ; 

Otwm  sod  the  Auct^  Japonica  may  ako  be  propagated  by  their 

nesu  Sometimee  the  leaves  produce  rootlets  alonn,  and  remain  stationary 

le,  without  baling  force  enough  to  develope  a  bud. 

Tbe  lonnation  of  Aorentitious  buds  on  leaves,  especially  in  Brtiophtflhttn, 

ft  HI :'    -    '    often  produced,  arranged  on  the  margin,  is  of  great 

ill  li  with  the  theories  of  the  structure  of  ovaries  and 

r  fsngiB  o;  ^L.r  X,  ,.vules, 

110.  The  bud  which  continues  the  growth  from  the  plumule  of  a 

ag  plant  (fig.  115),  and  the  axiHary  buds  produced  during 

.  of  active  growth,  are  compoaed  of  rudimentary  leaves  ;  but 

winter-  or  resting  buds  formed  on  most  deciduous  trees  and 

1  of  temperate  climates  present  the  peculiarly  modified  foliar 

I  CA&ed  lmd*ae4xlts  {itgmtnta)^  analogous  to  the  sealeB  of  bulbs 

i  oilier  anbteiraneoua  buds  of  herbactous  plante  (figs.  121  k  I22)» 

^  I  wtthont  acales  are  called  naked.     The  »cahs^  when  present,  are 

cf  Leathery  or  membranous  texture,  and  are  oEen  clothed 

i  or  leai  deoaely  with  hairs,  which  are  sometimes  glandular  and 

Ea  resinoiiB  or  glutinous  secretion,  which  exudes  when  the 
I  wtnttr-buds  swell  and  open,  throwing  off  their  scales,  the  inter- 
rtween  the  latter  do  not  elongiite,  while  those  between  the  nsa- 
Toa  do ;  consequently  the  starting-point  of  each  annual  period 
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of  f^wth  of  a  brancli  with  an  indefinitely  deTtloped  temiinal  bud  ia 
indicftted  by  a  little  band  of  bciltb  marking  tbe  place  whete  Ibe  aoaJet  bIoixL 

Bg.  121. 


Fig,  122. 


M,       h  c         ^ 


two      ■ 


Pi§.  Ifl.  8Mi»oo  cuf  th'^  rml  of  k  ahoot  of  th«  HorM-^Mtaut.  fhoirinc  the  UrmiaaA  ubl 

Aillljif7  buda.  thff  IcrmiiuJ  bod  coiiUiiM  tJi  iiiflort«ceD««B,  turroandMl  bj  Mak* 
tta4  rudimt'ittuT  J««vmi, 

1%,  121.  Biid-«QAl«« A,  Av  Mou  nulitBetttarf  Uftv««  Ot ^  ^Spooi  Um  wijiiar<t»Qd  of  ^mntM  Ifiaw 

11 L  The  first  two  scales  of  a  bud  usnony  stand  right  and  left  of 
ih^  fudl  oa  which  the  bud  ariaea ;  ihe  auccoeding  ecalea  aaaume  at 
mioe  the  regular  charactor  of  arraDgemeDt  of  the  leaves  of  the 
•peeiea. 

In  mnter-btida  there  is  commonly  a  gradual  transition  from  the 
pure  acale  to  the  truo  leaf  (lig.  122),  aa  occurs  in  bulba ;  and  the 
scalee,  as  in  bulbs,  are  referable  chiellT  to  the  vaginal  or  petiolar 
partiaii  of  the  leaf.  But  the  acalca  onginat^i  dilTerontly  in  different 
catw :  thua  we  have  ptdolar  bcoUb^  oa  in  the  Walnut  and  HorMK 
choatntit ;  ntipular  §cale$t  as  in  the  Vine,  Onkj«,  Klin,  Poplars,  &c ;  in 
tfaii  oaae,  however,  especially  in  the  outer  scales,  the  stipules  and  th6 
petiole  are  confltumt  into  one  organ  {Prunus,  Jiom,  &c,)  (fig,  122). 
FkAimmm  $mk$  are  formed  by  the  blade  of  the  leaf,  of  which  we 
have  exaroplcp  in  the  Lilac,  Maples,  Coniferse,  &0. 

112.  The  rarKie  in  which  rudimentary  leaves  are  arranged  ill 
leaf-budi  i«  called  the  vtrfuUUm,  and  furnishes  important  syste- 
matic charHct4?rs.  Two  points  have  to  be  regarded  here,  vi«, : — 
1,  the  arrangement  c»f  the  leaves  in  relation  to  each  others  and* 
2|  the  manner  in  which  each  separate  leaf  is  folded.  The  general 
arrangement  U  called  im^rkvi^r  or  valvaU,  aceording  an  the  margins 
of  the  leaves  overlap  one  another  or  simply  m(M?t  without  overlapping ; 
btttaort  minute  disljnctions  an  observed,  and  these  depend  to  a  great 
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'  'liclefit  cm  the  phyllotaxy  of  the  ipecies.  Thus  with  the  j,  ^,  or  other 
tfinl  plan,  we  have  usually  triquetrous  (tig.  124)  or  quiuc  uncial  (fig. 
IM^  MR^rifolc  buds  proper  ;  with  altertiat^  |  or  dlBlichous  kuves  the 
.  may  be  equitant  (fig.  123),  where  each  leaf,  sharply  folded 


Fi^.  124 


Fig:.  1^6. 


Fif.123. 


8eeti<tnM  of  Bod*  nhowiii^  vcnsalioo. 
F%.  1X1*  Imbricafced*  koA  rqnitftnt  (of*  Gtaw). 
Fif.  lit.  loibriimtiM),  triqBctrou*  (of  »  Corel). 
Pi|r.  li^.  IndttpUqate,  tlt>cUMntc'  (of  the  Apple). 
F%.  \M,  Imbnoatadf  qvuioiiiicBAi  (of  »  Poplar). 

{tmtdmplitaU),  oompletelj  embraces  its  succeBsor  (as  in  the  Flap?),  or 
trnt/^vtiittHi  or  obt*olu(e,  where  the  lea  re  8  are  siuiilarly  folded,  hut 
mok  lemi  enibnicea  only  one  (lateral)  half  of  the  blade  of  its  suecessor. 
Tmlmi^  tmda  oeonx  mostly  where  the  leaves  are  opposite ;  a  modifi- 
qtiwj  of  this  form  exists  where  the  iriargins  of  the  leaves  are  rolled 
mrxrdff  (ftg.  125).  iind  is  called  indn plicate  vemati4>n. 

IKi.  The  individual  leaves  in  n  Inid  are  either  J!at^  fohffd^  or 
nAfcl.  For  the  firsts  of  course,  no  sipceial  lenn  is  retjuisite.  Of  the 
bsres  we  have  : — reclinatf,  or  inilexed,  where  the  leaf  is 
1  liorisocitally,  so  that  the  point  m  brought  down  to  the  base 
{liruKUndron)  ;  c^ndupUcaU  {l^g,  123),  where  the  leaf  is  folded  per- 
Btadieijifiir  at  the  midrib 

mi  iU  lmt;nil  halves  are      Fig.  127.        Fi^f.  128.  Fig.  129. 

fare  to  face  (Oak); 
iflicaU{^^,  127),  where 
teUade  ifxhibitd  several 
yw^iiJittilar  folds,  as  in  a 
an  (TiJte,  Beech,  Maple, 
rWrmni,  &e.) ;  this  Ia«t  is 
eoA&biiied  with  the 
When  rolled 

m^  alto,  this  may  take  place  in  either  direction :  where  the  apex  of 
uU  Iraf  ia  rolled  down  toward  the  base,  ss  in  thcj  Feros  ond  in 
tlw  inwcr-tftalk  of  DroHra^  it  is  eircinaU ;  if  the  leaf  is  rolled  up  from 


Fi|f.l27.  V^'mation  of  •  i>li<«e*  Ivmt 
Fig,  ^'Ji^.  Vpmmtian  of  »  conrolule  leaf. 
Fig.  129.  V«rnatioQ  of  rrvolute  !«»?«■. 
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side  to  side  like  a  plan,  with  ouly  one  edge  free,  as  in  the  Cheny 
kc,,  it  is  ciMvoluU  (Hg.  128) ;  when  both  margins  are  roUed  inward 
toward  the  midrib^  it  is  involute  (6g.  125) ;  and  when  both  margins 
are  rolled  ontward  toward  the  midrib,  it  is  rtvohde  (fig.  129), 

All  these  tennBt  both  thi^  individuftl  and  the  collect! vei  are  applied  in  the 
>  mj  to  the  arraDgeiiLent  of  the  parts  of  flower-bud^  callea  ^sitm 


Sect.  6.  Tns  Ihtlorbscexce. 

114.  In  all  Flowering  Plants,  a  portion  of  the  buds  change  their 
oharaeter  at  certain  periods  and  in  oertain  situations.  They  cease 
to  produoe  leafy  shoots ;  the  foUacoous  organs  of  which  they  are 
oompoeed  are  g^^ually  developed  into  that  assembltige  of  organs 
which  constitutes  a  flower  (§  21). 

8o  intitnatel^  are  the  1eaf*bud  and  6ower-bad  relat^d^  that,  undsr 
peculiar  conditions,  prtxlucing  monstroua  growths,  flower-buds  are  seea 
to  expand  into  tufts  of  green  lesvesi  or  imperfect  flowers  to  thfow  onl 
leafy  shoots  from  their  centres ;  such  oases  are  often  obserredi  for  instance, 
in  cultivate  Roses ;  and  ll^af'«hoots  may  likewise  exhibit  mora  or  less  of 
the  characteristics  of  a  flowvr^  ^c. 

115,  Flowcr-bnds  are  subject  to  the  same  laws  of  arrangement 
as  leaf-buds.  The  buds  which  commence  the  growth  of  the  repro- 
ductiTe  structures  may  bo  at  once  developed  into  solitary  flowers,  or, 
as  is  more  common,  the  blossom-buds  unfold  into  a  system  of 
branches  tenninating  in  flowers,  the  branches  all  originating  in  the 
axils  of  modified  leaves,  called  bracts.  The  solitary  flower^  or  the 
connected  system  of  flowers  arising  from  one  point,  is  called  the 
hf^armeenee,  which  is  either /enfiiiutl  (fig.  130)  or  <ian//ary  (fig.  131). 

The  mfiofescence  is  produced  &om  the  tenninal  bud,  or  from  this  and 
ODS  or  more  of  th*^  uppt*r  axillary  buds  in  moat  annual  plants ;  and  there  is 
often  a  gradual  transition  fr^)m  the  true-leaf  stem  into  the  bract-r^^on, 
or  iufloresoeooe.  The  same  is  tbe  case,  to  a  ffreat  extent,  with  the 
flowering  stems  of  biennials.  The  infiofsaeence  of  herbaeeoiM  pereonialsy 
bulhsy  Ac  is  either  tomdnal  or  ajrillarr  (Jf  40-4^),  as  is  that  of  arbo- 
rescent planta  In  the  Honie'ehestnut  ("fi^.  121)  and  lilac,  for  example, 
eeeh  tenninal  bud  end*  in  a  blcxisum^  while  in  tho  Apple  and  its  allies 
'  tike  loAocesesoce  is  axillary. 

When  the  infleiescence  is  dsTeloped  from  the  terminal  bud  of  an  un> 
bfiDched  stem,  the  growth  of  the  plant  ends  in  the  bloflsoming«  as  is  the 
ewe  in  the  Aptwe  or  American  Aloe,  the  Talipot  and  other  Palms,  which 
fequin>  a  number  of  }<i«arH  to  bring  them  to  the  point  of  fluworing,  and 
then  dw  away,  like  a  bulb  with  a  terminal  inflor«ec«nc«*,  tbe  plant, 
howevrr,  beinff  sometimae  propagated  at  the  nme  time  by  oAets  frooi 
the  axils  of  the  lower  learet*  The  Inflorescence  of  other  mbnuidied 
Falmsy  such  as  the  Ceco^nnt,  is  axillary,  and  thus  may  he  repeated 
bdefiailely. 

1X6.  A  flower-bud  may  be  either  semU  or  $tM4di  if  the  latter^ 
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iti  stalk  b  (billed  tho  pedunck  ;  in  branched  forms  of  inEorescenee, 
tlie  tlenddr  stalk*  of  the  indiTidaiil  Jlowers  are  called  p(di4^U. 


Fig,  im 


Fig.  131. 


W^  now  Ditfriim  ctthw  Cavraltp,  ih«  flowrriniE  tif^it^  (temfie)  mrimn^.  trora  a  t^rmJnftl  bnd. 
'  •*     ■"    *^'-  — '  '^Aniago  mtdim,  the  spiked  flowering  atems  vrmng  from  the  ftzila  td 

17.  Thi?  pimpleat  forms  of  inflorescence  consist  of  solitary  flowers, 

t4}nniQal,  as  in  the  Tulip,  or  axillary,  when  simple  pednn- 

I  trota  the  axQa  of  ordinary  leaves,  aa  in  Lifsimachia  Num- 

The  term  »cape  (scapus)  is  applied  to  a  etem  devoid  of  true 

,  ariiimg  underground  from  the  tenniiial  bud  or  from  the  axil 

^  m  temle  or  leaf  of  a  rhizome,  bulb,  &c. ;  this  may  be  simjih^  as  in 

of  the  Tulip,  the  Primrose,  &c.,  or  c^tmpound,  a^  in  the 

ith.  Cowslip  (fi^.  130),  the  Plantain,  &c,  (&g,  131);  it  may  be 

I  OQBipoand  also  when  it  temunates  in  a  mjpiiulumt  as  in  the 

,  Daisy.  &c. 

wef»  ariiw  in  the  axils  of  ordinary  leaves,  the  flower- 

or  htu  oit  ike  etem  h  scarcely  renitjsentfd ;  but,  generally 

|»  thost*  p«ut»  of  the  stem  which  bonr  flowers  are  separated  to  a 

Kslent  from  the  true-leaf  reg^ioDt  and  form  a  distinct  association  of 

rtpiresetiting  the  bract-region ;  anch  i»  distinctly  the  case  in  the 

i  9cm^m  of  the  nlanto  a£>Te  referrpd  to  (tig.  131 ).     In  the  flower- 

I  of  ttODitalt  and  biennials  it  is  often  dimcult  to  draw  a  line  at 
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the  bottiidatj  of  tbi;  true-leaf  re^on  and  the  inflonMceiice,  from  the  leavM 
puung  ias^jibly  into  bracu  &om  below  upwanJb,  as  in  the  Foxglove. 

119.  The  leiivOB  of  the  flower4eaf  region  of  the  stem  are  called 
hrutUt,  They  are  mostly  smaller  than  the  leavas  preceding  them, 
usually  simple,  and  often  scale-like,  consisting  of  the  vaginal  portioii 
of  the  leaf  only.  In  the  generality  of  cases  tJbey  are  green  i  but  not 
nnfrequently  they  are  tinged  with  the  same  colours  as  flowers  (as  in 
various  Sages),  or  are  even  entirely  petiiloid.  In  other  cases  they 
are  membranous,  and  then  often  Terr  transient  in  their  existence. 
The  diminutive  term  hrartsoh  is  applied  to  the  small  bracts  which 
occur  on  the  pedicels  of  certain  plants,  often  in  pairs. 

The  term  bracUok  is  lootkely  applied  by  some  authors  to  the  smaller 
bracts  of  a  conipoimd  inflore8<¥Dee ;  but  it  is  much  more  conrenieat  to 
use  the  term  hrtici  for  oU  leav^  which  subtend  brsncbes  of  the  inflo- 
icseoooey  and  to  eaU  those  scales  hra€t$(^  which  occur  on  sn  ultimata 
pedieelf  as  in  many  LeguminosiB. 

120.  As  a  general  rde,  all  ramiiications  of  inflorescence  arise  in 
the  axils  of  bracts  ;  but  the  bracts  are  sometimes  regularly  abort! ve« 
as  in  the  Crucifene.  On  the  other  hand,  we  sometimes  find  the 
lower  part  of  the  inBoreecence  crowded  with  bracta  with  <mipty 
axils. 

12L  In  many  Moooootyledonous  plants  the  bract  subtending  the 
iafloreacence  is  large,  and  forms  a  kind  of  ftheath,  called  a  »pathe, 
Sometimes  this  surrounds  only  one  flower,  as  in  the  Daffodil,  the  Fla^, 
^.1  where  it  is  of  membranous  texture ;  the  membranous  spathe  ol 
thB  Onion  and  its  allies  encloses  a  dense  inflorescenco ;  in  the  Ara- 
oee  (fig.  133)  it  is  still  more  developed,  and  sometimes  of  pctaloid 
struct ure,  as  in  the  so-called  Trumpet- lOy  {Rlchardia  (rthopica), 
where  it  encloses  the  dub-Uke  indorescence  ;  while  in  the  Palms 
fflg.  134)  it  assumes  enormous  dimensions  and  a  leaf-like  or  even 
flbroos  texture,  foraizig  a  sheath  to  a  largo  and  greatly  ramlfled 
inflorescence. 

122.  In  other  cases,  bracts  aro  collected  together,  forming  a  whorl 
or  densely  pnckrd  spire,  called  an  invohten.  The  UmbellifenD  hvm 
frequently  vcrticiliatc  involucreii  at  the  base  of  tho  umbels,  and 
iometjmes  secondary  whorls  or  invotnc^h  at  the  secondary  umbels 
(fig.  140).  In  the  Compositae  also,  where  the  flowers  are  crowded 
on  a  common  receptacle,  the  bracts  form  an  involucre  (figs.  141-140), 
the  parts  of  which  are  sometimes  called  phytlarirs ;  smaller  acele- 
Hke  bracts  occurring  among  the  florets  of  these  capitula  are  eaOed 
ptdem  (figs*  146  &  1 4«).  Other  examples  of  involucre  are  Ain^slied 
by  tlie  ciipiJ^s  of  thf*  Oak.  B*>Aoh,  Filbert^  &e.,  also  by  the  glumm  or 
two  outer  scales  <  f  of  Grasaee* 

123.  Tbediflei'  '  Iiifloreieenee  or eooaieGted  ayatema 
of  fland  axea  are  diviaible  into  two  daasea:— 1»  the  wdsJUiU^  wbera 
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flie  terminal  tmd  of  the  main  or  primary  a^s  does  not  form  a  flower^ 
ibi  •o'weTS  being  borne  on  stcomlary  luteml  bmnches  ;  and,  2,  the 
i^miit^  vbere  the  primary  axes  bear  t^rtninal  tiower-biidsj  while 
um  inonmidini:  flowere  spring  from  secondarj  axillary  branches  pro- 
ceed lower  down,  and  snbBeqnently  to  the  terminal  bud. 

-^  of  the  first  are  seen  in  tbe  CniciferiB,  especiftllj  the  Wall- 

,   '  U-re  a  few  dowere  at  tirrt  appear  in  a  tuft,  while  the  set^d-Tesaels 

mm  atorwaidt  wide  apart  on  an  elongated  raceme^  the  uppeiiuoet 
bilQg  ilie  youngest  In  the  Foxglove  and  dmilar  plants  we  may  pro* 
imm  A  ^raar  long  development  of  the  indefinite  structure  by  picking  o& 
dm  lower  fiowen  aft  tbey  wither,  when,  aa  no  seed  is  formed,  the  inde- 
iatte  lemiina]  bud  retains  ita  energy,  and  continues  to  lengthen  until  the 
aliHt  w  exhausted.  On  tbe  other  hand  we  obdene,  in  the  Sweet- William^ 
M  Elder,  and  the  Hydmngea,  the  centre  dower  of  a  tnft  opens  first,  and 
Uto  ilijftiAi  inflofetooioe  becomes  wider  and  wider,  but  never  grows  out 


Rr-ias. 


Fig.  134, 


Fig.  136 


fig.  138. 


Wi  Wk  BgtMM  ttd  fiwlh*  of  CbUflw        Fig,  195.  Spike,  witii  ipikd«te,  t^TLM^m, 

134,  The  flowers  generally  open  in  the  order  of  their  development ; 
ml  iht»,  when  an  intfejinite  inflorescence  ia  of  a  flat-topped  or 
cfowded    ^'         '   \   the  outer  flowers  open  flrst  and  the   central 
as  h.  J /i tula  of  the  CVimpoaitor*     Henco  the  indefinite 

of  i&£lQiro»c<iaod  are  eomctimea  callod  centripetal,  and  the 

ii  an  exception  to  the  ordinary  regularity  in  tbe  capitula  of 
I  (TcMel),  where  the  florets  open  tt»t  halfway  up,  and  then 
I  boili  eeotripctally  and  centrifugally, 

a  2 
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Fig.  136. 
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125.  Of  the  Indefinite  loAoreaoenoe  the  foUowing  are  the 
important  forms  t — the  ttpikc^  the  rctceme,  the  corymA,  thepanidi,  the 
itfiii^/»  and  the  c^pkulum. 

Of  the  Befinite  Inflorescence  the  chief  kinds  artv  the  ci/me  (with 
its  modifications),  the  fasciculus^  and  the  amanthium, 

126.  The  spike  m  a  long  simple  axis  or  rachU  hearing  sessile 
fiowers,  either  standing  at  intervals,  m  in  the  Venrain  (fig.  132), 
or  crowded,  as  in  the  common  Plantain,  THghchlnt  and  many 
Sedges. 

Sereral  modificaiions  of  the  flpike  hare  distinct  names*  \^licn  the 
rachis  hears  large,  persistent^  imbricated  scales,  it  forms  a  cam*  or 
Urobik,  as  in  the  Firs  and  Pino.s.  IMien  it  is  thick  and  fleshy,  T»ith 
the  flowers  more  or  less  imbedded  in  it,  the  term  ^adic  is  applied, 
of  which  the  Araceae  furuiiih  examples  (fig.  133) ;  the  same  t«rm 
is  eonveniently  retained  when  this  fieshy  aids  is  branched,  as  in  the 
Palms  (fig.  134).  The  so-called  spikes 
of  many  Grasses,  such  as  Wheat,  Barley, 
Kye-grass  (fig*  135),  CatVtail-gwas, 
&c»|  are  also  coropomid  spikes^  since  in 
place  of  single  flowers  the  raehis  bears 
gpikekti  or  abort  ucet  with  several 
sessile  flowers.  The  term  cailin  (am^nr' 
ti*m}  is  applied  to  the  i>endent,  often 
caducous,  spike-like  inflorescence  of  the 
WiUow,  Popkr,  Birch  (fig*  136),  and 
the  male  inflorescence  of  the  Oak,  Fil- 
bert, Chestnut,  &c, ;  in  these  the  bracta 
have  sometimes  otuf,  sometuniei  imferal 
flowOTi  in  their  ajtils.  OoMm  of  ili»  mnk. 

127.  The  raceme  diffsra  only  from  the  spike  in  baring  the  flowtti 
dtstinotly  stalked,  as  in  the  Hyadnth,  Mignonette,  the  Portugal 
Laurel,  Ac* 

The  earifmh  is  formed  when  the  flowers  originate  as  in  the  ra-> 
eeme,  but  the  lower  ones  are  raised  on  longer  stalks  than  the  upper 
ones,  so  as  to  bring  them  all  nearly  on  a  leTcl,  as  in  Oi-m* 
thorium  (fig.  137)  &c. 

Aa  already  notieed,  a  edtymbose  infioresceDOe  sometimes  arrows  out 
Into  a  raotsme  while  the  fruits  are  ripeoiiig,  as  is  seen  in  tuanv  Crucifene, 
The  relation  betweeo  the  twa  forms,  or,  more  properly,  {between  the 
panicUd  sad  the  corymbose  itato  of  the  aame  inflorescence,  is  well  aeen 
In  oognpiriii^  n  Oauuflower  as  fit  for  the  table,  with  the  expanded  in- 
IkMitoaBM  m  the  name  plant  when  allowed  to  run  to  seed. 

128.  The  panid^  is  formed  when  the  lateral  buds  prodnM  nail* 
fled  axes  instead  of  single  flowers  (^g.  138}  ;  it  is  henot  iiMnlf  m 
eomiKjund  or  branched  raoeme ;  when  the  lower  branches  esteiid  ool 
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taithBT  hofmontallT,  and  the  entire  inflorescence  thiiB  becomes  pyra- 
niiiftl^  the  term  thtfru  is  occasionally  used  (Horse-cbestnnt), 

Fi^r.  1.3a 


F%.  1^. 


emfmSb  gf  (3Niafl««fciM*  PaaipJr  <»f  At»»ut 

U9.  The  umhtl  U  formed  by  n,  number  of  single  €owerB  borne  on 
^  italks  of  nearly  equal  length  arising  from  one  point,  aa  in  the 

rig,  140. 


t  «ftbil  «#  Bmitmm  wmMhOu*, 


Compoond  vmbt^l  of  the  Cftrroi, 


iTii  Clieiry,  the  Onion  and  its  allies,  Buiamtts  umhtUatm  (%. 
i.n'K  the  Cowslip  (fig.  V^}\  &c.  In  the  famOy  of  Umbdllifene,  m 
QsUrd  ISrofa  the  preTalenee  of  this  iiidorescence,  the  umbels  are  mostly 
fiwycimil  (%.  140)  ;  that  is,  the  first  set  of  radii  do  not  bear  flowers^ 
birt  weoodary  lets  of  radiating  brancheSi  forming  umMhdes,  or 
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Uoilbels  luuallv  hAve  an  inrolucre  wA  the  baae  of  tha  ladii^  as  Doted 
mboTo  (4  1^^)*  ^^  simple  uiuIkIb  of  the  Dnioa  group  uo  origiuallj 
aodoMd  in  a  membranuufi  spathe. 

130.  The  capiUdwn  is  mostly  formed  by  the  floral  axU  expanding 
into  a  tluekened  mass,  surrounded  by  an  involucre  of  overlapping 
braeta,  preeentiug  a  convex,  flat,  or  concave  surfaee  (common  rteep- 
iacU)f  upon  which  are  crowded  a  number  of  sessile  flower!^,  us  in  Uic 
fiuniiiea  of  Compodtae  and  Dipeacesi)  (%».  141-l4fj).  In  the  Com- 
posit®  there  are  often  little  membrEmous  bracts  {jmUat)  at  the  out- 
Fig.  14a     Fig.  144 


I 


Tig.  lU,  Vrrtiml  MvKcra  oflh**  mpllulimi  ot 

Fig.  144.  lUMvptoHr  of  l>«ijiT  «ilh  Ihf  flor<4«  rra>ov«d. 

—     '  - '    **  ' » of  DftaUoD  wlUi  llto  Aarvtt  removed. 


plttst  wtlJk  |«J««  a  tiM  tiM>  ctHkm  tvbttkf 


F^  144L  8«9l{ciB 0rMiiriiF^«|ilitei «f a 

gide  af  each  flower  (figi«.  145, 146> ;  in  the  Bipftaoctt  mtk  flower  ii 
•urruunded  by  a  ciij^-like  involucre  (fig*  142), 

Tli«t  HowpTTi  crrm-dtMl  tt»ir»^thHf  in  th*t  mpitula  of  Componts  are  lanl] 
ami  of  varinui  formiit  mi  armn^fKl  at  tn  gi^n  thn  whola  the  outwafd  aapfcl 
of  «iliig1«  llow««r ;  h^nci*  thi*  inOarptconoc  wa«  f otnitri J  called  a  tvm§iw^ 
/htPtr,  and  It*  involucre  a  ctftnmtm  calyx, 

131.  Tht^  tlowem  in  the  capitula  of  the  Com]mife»  ire  eaUed 
JtortU  I  and  difl'ereut  names  arc  applied  to  thni  inflor«eeiice»  looordtiif 
to  the  mode  of  arrangement  of  the  llan*U,     In  the  Daiay»  we  '^  ~ 
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ft  yellow  middle  disk  and  a  white  or  pinkish  ray ;  the  dish  is  com- 
posed of  florets  different  in  character  from  the  spreading  florets 
of  the  ray  (fig.  145).  Some  capitula  arc  wholly  discoid,  such  as 
thoee  of  Groundsel  {Senecio  vulgaris),  of  Thistles,  &c. ;  others  are 
▼hoUy  radiant,  such  as  those  of  the  Dandelion,  Lettuce,  &c. 

It  should  be  obeerved  that  cultivation  tends  to  convert  tubular  florets 
mto  spreading  ones,  and  so  to  obliterate  the  yellow  disk  or  **  eye,"  as  we 
obeerre  in  the  Dahlia,  garden  Daisy,  &c. 

132.  Capitula  of  less  marked  character  are  found  in  other  fa- 
milieSy  where,  however,  the  involucre  is  wanting ;  for  example,  the 
dowers  of  Clover  (Tri folium)  have  a  capitular  arrangement,  as  also 
those  of  many  Proteaceous  plants  {Banksia), 

133.  The  term  cyme  {^g,  147)  is  very  general  in  its  application ; 


Fig.  147. 


Fig.  148. 


Puueolate  cjme  of  CertuHum. 

tar  it  is  used  in  reference  to  a  number  of  forms  more  or  less  re- 
fembling  outwardly  the  raceme,  corymb,  and  others  of  the  indefinite 
type,  but  all  agreeing  in  producing  a  terminal  flower  on  each  shoot, 
and  continuing  the  subsequent  evolution  by  axillary  development. 

The  loose  cjTnose  inflorescence  of  many  CaryophyllaceflD  illustrates 
the  definite  mode  of  growth  ver}'  clearly :  the  primary  axis  terminates 
in  a  flower,  then  brancnes  arLse  in  the  axifs  of  a  pair  of  bracts  lower  down ; 
thfse  branches  repeat  the  process,  and  their  branches  again,  until  the 
flowering  shoot  is  exhausted. 

134.  When  the  c}'me  is  loose  and  irregular,  no  special  term  is  added 
to  this  distinctive  name.  But  if  the  axillary  branching  goes  on  to 
many  degrees,  and  the  peduncles  ac(|uire  such  lengths  that  the  outline 
of  the  whole  inflorescence  becomes  rounded,  we  have  a  globose  cyme 
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(fig,  149),  as  in  the  BnowbaH  (Vtbumvm  OpuUa).  If  the  outer 
branches  spread  and  grow  up  so  hb  to  produce  a  flattbh  or  cohtdx 
collection  of  flowets,  aa  in  tlio  Elder  mid  the  gtirdcn  Hydrangea,  it 
is  called  a^i  or  corifm^H  ajmt  (%.  151). 


Fig.  149. 


Fig,  150. 


Hg.  151. 


y    Qo 


ltp^  U^IAt.  XNAfTUni  aiMtnulif  III*  MiitHiyitfi}  4(^l«faMll«  vtnmom 

]n%Ai»^gUihmH tg. m m  Motpioid, m>d if.  lAl  •  cmymljot  cyme. 

In  tome  eatea  the  axillary  buda  are  onlr  doTcloped  on  one  ftide  of 
the  primary  axLi,  and  so  ou  with  the  aecondary  axca :  in  thia  way  an 
infiorcAcence  ro«^mbling  a  racreme  is  produced;  but  the  axillary  erolu* 
tion  of  each  new  biid  giTes  the  Btructiire  a  circiriate  or  scroll -like 
form  during  the  dove hjpmtnit,  which  nt  oiice  dintingiiishoa  this  f«>r- 
pkid  <y»i^.  It  is  venr  chttmcteriatio  of  the  family  of  the  Boragi- 
nacoff  (fiisf,  148  it  15CV), 

V*^5,  Thtf  fiueinilm  in  h  cymone  collection  of  nearly  neflsile  flowen, 
forming  a  dense  Hat^toppod  bunch,  such  m  vrv  (teo  in  the  8weet« 
WUliitm  and  other  specie©  of  Dianthnit.  Where  a  cyroose  tuH  of 
only  a  few  flowen.  crowded  together  in  thiM  wny,  oecurs  in  the  axil 
of  an  ordinarj'  leiif,  the  iniloreeeenoe  is  sometimes  called  tk^hm^nUuM^ 
as  in  rntmy  of  the  I^biatie, 

13^.  In  the  Fig  tl»e  peduncle  or  common  receptacle  i»  ilenliy  and  ex- 
cavated (fig.  15:?),  the  flowers  beinginftide  and  developed  eeutrifugallj ; 
In  IknflmUi  (%.  153)  the  receptacle  is  flat  or  slightly  oonoare  on 


wtop,  wmie  in  Artomrfms  and  other  cases  the  flowers  are  on  the 
Mliiilo  of  a  conrex  peduncle.     These  forma  of  inflorejseence  ore  only 
KlificatioDs  of  the  capituJum,     The  term  camanikium  has 
I  to  designate  them,  but  is  now  rarely  used. 

Fig.  164. 


Fig.  163, 


n^  I5SL  OmuitluQiB  of  the  Fif ;  tlM  Ibwerw  iji«tdi>  thr  ctcAtiitMl  Itrahj  rec^ptade. 
flf.  Ua.  OouuiUyiiiB  otDortttmiA;  the  Itowrr*  unbeddisl  in  the  (l««by  r«<^|it«de. 
I^g,  tM>  OompcMUul  ittAoresoetDoe  of  Di^arki. 

137.  Some  planta,  especially  herbaceous  perennials,  have  what 
tiMUed  a  co77ipovnd  infloreMten€4y  wherein  the  flowering  region  of  the 
ilMi  appears  to  be  composed  of  a  number  of  distinct  inflorescences 
afnaged  on  a  regular  plan.  The  plan  of  the  rtimifleation  of  the 
Klin  axia  may  be  the  same  as  thnt  of  the  individual  inflorescences, 
«i  ill  tbe  rmbelliferffi,  where  both  the  primary  and  the  secondary 
amMa  tmlold  centnpetally :  sometimes  the  aep^irato  iiiiorescences 
«s  avTBliged  in  a  difPerent  form  belonging  to  the  same  class,  as  in 
tbe  caaa  of  tlie  umbellat43  collection  of  spikes  in  certain  Grasses 
{IMiarm,  fig.  154)  Ac. 

In  other  caaes  there  is  a  mixed  condition,  since  in  many  Cf>m- 


tlie  individnal  capitula  are  centripetally  dereloped,  while 
Ikaj  voceeed  one  another  on  the  main  stem  in  a  centrifugal  or 
ejmoea  order;  in  the  Labiatie  the  cymoec  axillary glomerules  (which, 
•cciuiiiig  oppoait©  to  each  other,  form  vertictilmt^r^  or  false  whorls) 
art  developed  from  bdow  upwards,  the  main  stem  being  indefinite, 
aod  they  •«  often  crowded  together  above  so  as  to  form  a  kind  of 
lapike. 

gvoeral  facts  of  the  morphology  of  the  different  forms  of  inflo- 
I  of  aacb  Qrpe  are  easily  seen  toloe  conformable  to  the  laws  ruling 
topaanl  m  lasuflcation  of  the  regetatJTe  stem.  Buds  are  either 
I  orttxillary  to  hracts :  sometimes,  iadeed,  the  bmctd  are  euppreesed; 
I  bt  llnntlleB  where  this  is  ahnost  universally  the  rule,  they  make 
aaiaoee  occasionally  in  abnormal  examples.  The  occurrence  of 
rof  Wda  or  flowew  crowded  on  one  point  arises  merely  fn»m  the 

* ~1  of  the  intemodes,  as  in  fasciculate  leaves,  *c, ;  and  the 
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lempmbmnce  of  thi«  ftt  once  explAin^  the  close  reUlion  of  all  the  indefi- 
nite form*)  of  the  itifioT«*ceiice.  Thus*  auppoeo  wf  t4ike  a  atmfuhim,  and 
inia^ne  each  of  the  doret»  miMed  on  a  lon),r  peduncle,  it  would  boctmie  an 
vmirli  if  the  peduncle*  bmnched  in  like  lufmner  t*>  the  primary  Malk^  we 
ahould  have  a  com/HMmd  umbel  If,  iniit*'ad  of  hraitcbinir^  the  receptacle  of 
the  cupitulum  j?Tt*w  up  into  a  lonjj:  stmi^ht  axis,  it  would  to<>conie  n  mike 
with  Iftteral  flowers ;  ii  these  acqiufed  stalka,  a  raceme  would  rt^ult-,  from 
which  the  eorymh  only  differ*  in  the  |?reiitei'  deyelopment  of  the  stalks  of 
the  lower  flowers,  whue  a  mmification  of  the  pedunclea  would  grive  me  to 
a  fHtnide, 

138,  In  certain  ctises  we  hare  the  normal  condition  of  tho  inflo- 
re»oenoe  greatly  disguised,  as  in  foUa^eous  pedutideSf  and  in  cases  of 
what  is  aiHed  Jama  t ion,  as  also  where  tli©  flower-iitiilks  are  appa- 
rentlj  remoTed  from  their  usual  place  by  ndhedon  of  various  kinda 
and  degrees. 

In  many  kinds  of  Caef%is,  as  Fig*  156. 

already  noticed  (§  57),  the  stem 
assumce  more  or  lees  the  outward 
aspect  of  a  leaf;  and  when  a 
flower  arises  on  such  a  stem,  it 
looks  like  an  abnormal  growth  ; 
but  it  is  really  produced  from 
the  terminal  or  axillar}*  bud  of 
so  abortive  branch.  In  the 
Butchei^s-broom  (Huicus,  fig. 
l$5\  the  single  peduncles  are 
flat  Wf-Uke  plates,  and  bear  the 
flowers  in  the  axils  of  little 
aoales  which  arise  on  the  upper 
•offaoe,  seemingly  from  the  mid- 
rib  of  a  leaf ;  but  these  fo!iace4>u* 
ptdunclu  grow  from  the  axila  of 
■eal»-like  leayes.  In  T  '  '7^  (fig.  150)  we  find  a  emnjtound 
foUaeeom  peduruiUf  eon  i  a  latge  leaf-like  braadl  bearing  nu- 

merous flowers  on  its  mmgiuit^  arising  there  in  the  axils  of  bmcta* 

Jhmtatim  is  usually  an  abnormal  condition^  consisting  of  the  fuMioii  of 
ft  monbtr  of  peduncle*  ititn  a  ^ulid  missi  bearing  the  flowi-m  on  the  bordem. 
Il  prodnefs  the  cre«t-lik»*  cotidition  of  tlhe  flower-^tjilT^  t^f  tln^  garden 
Coekieorob:  and  it  orrura  not  unfr^uently  in  the  B<  ^ea?  &c., 

so  as  to  cQQr«rt  ft  fmniculntA  inflof^sicsiice  into  a  ribni  ji\is  with 

ilMulaily  acattereil,  eihurt-HtjiIkrd  dotitarv  flowers. 

jiAflMpa  of  the  p^eduijcle  U^  Th^-  It^fif  oriiract  produces  an  appeaianee  m 
If  the*  flower  jipranj?  frtnu  tli-  -  in  the  case  of  the  Lime-tiee.    A 

similar  union  or,  r&ther,  lack  n  betwoen  the  flowio'-stalk  and  the 

branch  pfoduceit  the  cjif  riilonsscemot},  of  Mimo  species  of  SoUtmtm, 

Othar  easts  of  latima^  ^reseeneei  whert?in  the  infloresesoee  Is 

pliosd  oppcwts  to  a  leal,  an  m  liie  case  of  the  Viaei  Soiaimm  Dutemoro, 
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I  expluned  by  the  circumstance  that  the  Inflorescenca  is  in  reality 
(as  vmj  readily  be  se^n  in  the  young  .^tate),  but  aa  growth 
gw  oo  it  lienda  downwards  into  nearlj  a  uorizoutal  poBition^  while  the 
ttlDuT  bud  next  bene^ith  it  developes  into  a  iihoot  whkh  a<3suiiieB  a 
mficaJ  direction^  thus  cKScupjing  the  j>o8ition  of  tht!  inilore&cenca.  Such 
Inaciioft  are  called  by  French  bLttanists  usurping  branchee. 

139.  The  iaflorescence,  like  the  leaf,  varies  in  iU  duration »  The 
mmB^aX  Cdtkins  of  the  AmentifBrse,  such  as  the  Oak,  Hazel,  Poplar, 
4e.,  Ibll  off  as  soon  as  the  pollen  is  discharged  from  the  stamens^ 
and  they  lo^  called  caducom.  In  many  cases  the  indorescence,  or 
thtf  tndiridaal  peduncles,  separata  by  a  disarticulatioii  when  th^ 
fent  is  ripe,  aa  in  the  Apple,  Cherry,  tS:c. ;  the  term  deckluons  is 
fkm  sppUed-  In  the  Bose  Tre  obserre  the  dried-up  fruit  long 
HMiiiiiinji,.  like  the  cones  of  Pirs  &c.,  after  the  seeds  have  become 
■itiifiid  ;  these  are  p^sistent.  Sometimes  the  peduncles  undergo 
ezfttnsioQ  during  the  ripening  of  the  seeds,  so  as  to  form  part  of  the 
friit  I  such  an  mflorescenoe  or  peduncle  is  called  excrescent  The 
1%,  llie  fine-apple^  and  other  fruits  are  formed  of  excreicent  infio- 
rmmmBm ;  the  Caabew-nut  {Amamrdmm)  has  an  excrescent  pedunch. 

Sect,  7-  The  Flower, 

140,  The  Flower,  the  ehar^icteristic  reproductive  apparatus  of 
Que  hi^er  planta^  consists  of  no  new  elements  superadded  to  the 
tekdanienta]  orgnna  of  the  vegetative  regions,  but  is  merely  on 
mmaMmge  of  these  organs  moditied  in  certain  essential  particulare 
n  a>  to  Bt  them  for  exercising  new  fiinctions. 

A  flower  is  a  mrKlitied  branch,  in  which  the  intcmodes  of  the  stem 
tt«  ■eldom  developed,  while  the  leaves,  arranged  according  to  the 
l^aieral  phyllotiictic  laws^  are  more  or  less  different  in  form  and 
textnn.\  hare  part  of  their  tissues  developed  into  moreliighly  special- 
ised  ptTodiietSy  and,  in  part,  give  origin  to  buds  distiDgnished  both  in 
'  and  physiological  characters  from  those  associated  with 
iT#  leavee. 


Tlit  ftndy  of  the  modifications  or,  as  they  are  often  called,  the  meta- 

mniliflaea  of  the  organs  of  the  flower  forms  one  of  the  most  attractive, 

I  at  the  aame  time  most  important  departments  of  Morphology,  and  haa 

'  aitvaneed  far  enough  to  set  all  genend  questions  at  rest :  nut  in  an 

ntairy  work  it  is  desirable  to  fnmish  some  of  the  more  striking 

.  _  _ .  rof  the  doctrine  which  is  enimciiited  in  the  preceding  paragraph. 

Ill*  th<H>rT  of  the  construction  of  the  flower  rest«  upon  proofs  derived 

three  soorces :  the  most  numert:>ui<  facts  are  furnished  by  tefototoify, 

B  aliuly  of  abnormal  growths ;  but  the  strongest  confirmation  of  the 

I  ail^Qg  out  of  thu  obaervation  of  such  cases  is  obtained  by  rmnpa' 

or  analogy,  and  by  the  invesUffation  of  progrimt^  de* 


Tm  may,  in  the  first  place,  remark  upon  what  is  taught  by  the  study 
ol  de?eloptiieat.    Flowers  are  common  In  which  the  organs  stand  in 
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regular  circlea,  and  in  whicli  the  oigmw  of  each  circle  agree  m  colour, 

tixe,  and  BO  on ;  but  in  nmny  ease*  we  find  deviatioii  &oin  this  reguJaritjr : 

Ftlie  arrajurement  of  the  OTf^mB  becomes  changed^  and  the  parts  of  parti- 

►  eiilar  cipcle«  become  more  or  lens  different  amoojr  thenuelTee — aa.  for  ex- 

\  ample,  in  the  flowers  of  the  P(»a-tribe,  of  LahiattB,  Ac    But  when  we 

examine  the  buds  of  any  of  the«e  flowers  in  a  rery  young'  state,  we  find 

the  rudimentAry  orphans,  with  vry  f^w  exceptions,  reirularh  arranged, 

and  while  in  the  state  of  cellutar  papilW^  agreeing  exactly  in  all  external 

;  characters.     The  Bubeequent  irreg-iilarity  is  a  resolt  of  special  growth  at  a 

later  epoch.     In  didyntunoiuq  stniiK^ns,  lor  example,  the  longer  pair  do  not 

exceed  the  others  until  a  ktt"  p*rriod  of  their  development 

The  original  unifonuity  and  homogeneity  of  the  organs  of  flowers 
are  not  always  so  completely  lost  in  the  maturation  of  the  structures,  that 
the  diffeient'secondary  t^^pe^  of  organs,  aepals,  petals^  &c,  become  entirely 
distinct.  The  study  of  comparative  anatomy  reveals  very  many  cases  of 
I  tnmaition  from  one  Kind  of  organ  to  another,  illustrating,  in  a  very  inter- 
esting manner,  the  doctrines  of  morphology. 

In  CaltfeanthtiAjloriduf  the  numert>us  pieces  of  the  floral  envelopes  pre- 
\  tent  a  Mpiral  Hrmngenit^nt^  and  it  is  impossible  to  find  a  distinct  line  of 
L  ^deniATcation  between  the  coloured  bracts^  the  calyx,  and  the  corolla.     In 
[•pedes  of  Comm  and  Ettphorbia^  the  coloured  Waets  of  the  involucre 
lusume  uuit<?  the  ispect  of  a  coloured  calyx  or  corolla.     In  the  White 
Water-lily  (Nymf^aHty^  a  transition  between  sepals  and  petals  is  seen  in 
the  segtnciiti  of  the  calyx,  which  are  green  outside  and  petaloid  inter- 
nally, while  we  hjive  perfectly  petaloid  sepals  in  many  flowers,  as  in  Aco- 
niteit,  Larkspurs,  Ac-,  and  psiticularly  in  the  showy  bulbous  Monocoty- 
ledons commonly  cultivated,  a  *7.  the  Lily  (  //iVrnm),  Tulip,  Crocus,  &c» 

In  the  Water-lilv,  again,  we  observe  a  gradual  transition  between  petak 
And  stamens,  the  latu^r  appearing  first  as  petaloid  plates,  with  antlia^ 
itmctnre  on  the  edges.  In  Carma  it  is  the  ordinary  rule  for  the  stMiieii 
to  be  a  kind  of  petal  bearing  an  anther-lobe  on  one  upper  edge,  A  mons 
or  less  exp«ndea  petaloid  state  of  the  fllamt^nt  is  not  unusuiu,  and  in  the 
Mistletoe  the  stamens  are  flat,  leafy  organs,  with  the  pollen  developed  in 
theparenchyma  of  the  inner  (see, 

Tiie  stamens  and  pistils  bt^ng  so  diametrically  opposed  in  their  phvsio' 
logical  ehaimctent,  we  naturally  do  nnt  exp<^  to  find  any  transition 
heiweeo  these  organs  in  normal  flowers,  thmi;^h  in  monalaroiii  develop- 
mcDta  tiich  trftneiUoiia  are  frec^uent  The  o  yules  have  been  seen  bearing 
polltOi  Mid  the  antheoi  oTiiles. 

The  stady  of  Temti>1<>irv.  the  interpretatioo  of  monstrous  growths  by 
fifcrenee  to  laws  of  init  mor«^  or  h*M  intTfered  with  by  external 

figenoy,  b  yery  in>i  :>  ro^r^l  tn  Morphidogv,    In  the  abnormal 

produda  of  nature  or,  null  m  u*  .  <  f  art  uo  ^nd  iUustmtaooa  of  olmoit 
tfrtry  poseibia  kind  of  th**  gin*  i  il  |<i.>]H -n  ^n  above  mentaoned* 

In  tnc  first  place,  ca*»* -^  '- 1^^  ^  ♦m  not  imfn^uentJy observed  where  the 
entirt?  flawrr  hns  b«pn  rtj  ^ir  -i  Iv  a  faj^^icle  or  grwen  loavee,  especially  in 
the  AlpI'  In  wet  seeaons  it  ta  not  uncommon  to  find 

floweie  <  r>yer  with  mofe  or  Uea  of  the  otg«iia  modified  in 

thb  way,  wtf*  umti,  me  or  more  of  the  stamens,  kc.  appearing  in  tlie 
form  of  greeo  feavos,  occasionally  compound  and  tf^mate,  as  on  the  ileiB 
below*    In  the  DouUe  Cherry  of  g«dan%  the  phuse  of  the  pistil  is  oltoa 
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td  br  tt  pwr  of  preen  leaves ;  in  the  Fraxinella  a  circle  of  green 
Ihw  beeii  observed  in  the  place  of  the  ovory, 
Tfi<li«iirjnlifiinrin  within  the  limits  of  proper  Uoml  organs  are  fltill  more 
MMMlk  ThiuB,  almoirtr  all  polvpetalous  dowers,  and  inanjmonopetaloua, 
of  hmug  ** doubled^'  by  cultivation^  that  is  to  saj,  tlie  mimber 
>  mr  be  increased  at  the  expense  of  tlio  stamens,  or  of  theae  and 
lib  For  example,  the  Wild  Rose  has  but  five  petals,  and  many 
aad  pistibf  but  in  our  g;arden  Rosea  the  numerous  stamens  and 
pifili  tarn  onen  altogether  replaced  by  petak.  In  many  ca-Hes  int^jr- 
■i&trlT  fbmied  etntcture^  exist  in  such  double  flowers ;  in  the  double 
mttf  Tulip*  for  e^cample,  we  almost  always  find  monstrous  or^nf«,  half- 
ffltti  md  oslf'-^tamen^  and  even  hidf-^tamen  and  half-carpel ;  the  8ame 
Mr  ^  olMerred  in  double  Pink^  and  Carnations.  Ilhis (rations  obtained 
M  Mi  im T  might  be  multiplied  ad  utfim'tum.  It  should  be  observed,  how- 
tsce,  IhiU  in  double  dowers  we  :&equeutly  find  not  only  all  the  essential 
^pBB  imlaced  by  |>etalfi|  but  an  actiml  multiplication  uf  the  natural 
mbir  Of  Ofgrnna^  aa  in  Hoses,  Cameliia.«!|  double  Dadbdils,  i,^c. 

b  lh#  l»rt  place,  we  mav  advert  to  the  phenomena  of  the  abnormal  evo- 
iMMMif  bodi  within  the  limits  of  dowers,  CultivattKl  Hoses  sometimea 
mA  out  a  leafy  shoot  from  the  centre  (prolifie-ation),  the  tenninal  hud 
Ml  becoming  arrested  as  is  natural ;  on  Apples  and  Pear»  we  occ^isionally 
m»  tmt  <v  two  leaves  growingr  out  from  the  summit,  from  the  same  cause* 
ii  adi£t»08i  to  this,  the  organs  of  the  flower  may  af»8ert  their  foliar  natiufe, 
Wppmiiiciiii.''  flower-buds  in  their  taik^  like  stem-leaves.  This  has  been 
Jmtn  "  case  of  the  petab  of  Ctfh^nts  satfidtmf  and  also  of 

dUU*  ;  and  occurs  sometimes  in  garden  'p^„  ^^^ 


Thcfp  ppn<*rftl  observations  will  serve  to  show 
ikt  ^'  Tuolog;^'  of  all  the  lateral  organs 

if  §tr^  ants  with  ordinary  leave^i^  and 

etp-cialiy  with  the  vwinal  or  leaf-^ale 
of  the  leaves.     The  laws  under  which 
Tii  '   '  '  '     n  &c.  are  produced  within 

teH'  erall  cooperate  to  substan- 

ligte  til*'  j'tiuir  ^t  ucihI  principles. 

141,  The  organs  of  flowera  have  been 
aameratcdinaformer  Section  (§§21-25): — 
V,  the  tepah^  forming  the  cnfffx ;  2,  ihepdaUy 
jgnriag  the  corolla  ;  Tj,  the  $Uimem^  forming 
te  Qtkdwtttium ;  and,  4,  the  ciirpth^  forming 
te  piPlili  otff^fnacium.  That  portion  of  the 
|rf!lBfV  npon  which  all  thc*6c  organs  arc 
cttici>ed  U  called  the  recipUuh  or  tfuthmus ; 
it  fddom  baa  the  internocles  muLli  developed, 
bat  10  more  or  leas  expanded  horizontally. 
Wb«o  it  Jbnna  a  flattened  surface  above,  its  centre  corresponds,  of 


DiAgrmm  of  ih<»  4  mreivfl  of  m 
t7pi{4»I  A-mcroo«  flower,  le- 
IMVfeted  bf  tatenodctt. 


•  A  panrv^l  TTTicw  of  these  abnornial  or  unusual  formations,  and  of  the 
» t  derived  from  them,  is  given  in  Dr.  Hasten  s  *  Vegetable 

I  by  tbe  Kay  SocieCy. 
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ooUTie*  to  die  apx ;  and  we  may  thus  say  that  the  abore-named  organs 
ancceed  each  other  from  without  in  wards,  or  from  below  upwards. 

The  accotnpanmg  diagmtu  of  the  fioral  whorls  (6g.  157)  illustrates  tha 
tbtHJtvtical  coDsl^iictiaii  of  a  perfect  and  symmetrical  flower.     Hera  I|h^ 
ititernodea  are  imagined  to  be  developed  tietween  tlie  separate  circlfidH 
the  tiower — an  arrangement  which  does  occasionally  occur  in  nature,     ^ 

142,  All  axillary  flowers  arise  in  the  angle  between  a  bract  or 
leaf  and  the  stem  ;  from  this  is  t^ken  the  rule  aa  to  relative  posdtion 
of  organs,  in  describing  flowers.  The  side  of  the  flower  next  tha 
stem  is  the  ui>|>er  or  posterior  [jart,  that  next  the  bract  the  anterior 
or  lower ;  and  in  the  ground-plans  oticn  used  to  repreainit  the  con- 
struction of  flowers,  it  is  important  to  mark  the  places  of  tlie  uxia  and 
the  bracty  the  former  being  reprt<aented  behind,  the  latter  in  frY)nL 

In  the  lire  oases  whew  flowera  are  truly  termmal,  there  ia  no  proper 
back  and  front  x  but  in  plans  of  theaei  the  position  of  the  hut  leaf  or  brict 
should  be  shown.  When  liracta  are  stippreased,  as  in  the  Cffueilbne,  we 
of  coun^  find  the  back  of  the  flower  by  ^e  poaition  of  the  organs  in 
lelerence  to  the  pnrent  stem, 

143.  Since  the  organs  of  flowert  Bie  modified  leaves^  we  naturally 
•Mik  for  laws  of  arrangement  oorreaponding  to  the  phyllotaxy  i^ 
etem^leavea ;  and  we  find  that  the  io^called  whorla  of  argana^  eaped- 
ally  of  the  culyx  and  corolla,  are  often  really  apind  orelea  ot  organa 
developed  succedsively  on  the  4  ^^  f  phoi^  but  rodnoed  into  ap- 
parent whorls  by  the  tibscuce  of*  intemc^ee. 

This  is  distinetly  the  case  in  nurh  a  calyx  as  that  of  the  Rose,  where 
the  sepals  «re  unb'rieated  and  stand  i^uite  on  the  ]  plaa  (figa.  156-100>. 

Fig.  15B, 


ft(,taao^rssfiiMiea>i  iii»fi«iihif  irti 

Ib«wI%  or  ana«  Wlv»  amtwai. 
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Li  tke  temaiy  floml  enyelopea  of  many  Monocotyledons  we  find  illustra- 
tiow  of  the  4-  type.  Sometunes  the  spiral  arrangement  is  still  more  evident, 
MpediUy  wnere  there  exist  g^at  numbers  of  a  particular  kind  of  orgran,  as 
B  die  mixed  petmls  and  stamens  of  Kyniphaa,  and  the  multiple  pistils  of 
JBmhwiiAis,  MapnoUoy  &o.  In  Calycanthua  all  the  organs  follow  on  in 
I  eoBtinuovB  spinL 

In  other  cases  the  floral  organs  are  developed  simultaneously,  when  a 
tnifr  whorl  is  produced. 

144.  According  to  the  number  of  organs  in  a  cycle  or  apparent 
vhorl,  these  are  distinguished  as  dimerous  or  hinary,  trimerovs  or 
*^ema9y  (fig.  161),  Utramerous  or  qiiatertiary,  and  pentamerous  or 

Fig.  100. 

Fig.  ICl. 


Fiff  -  i*<v.  DUffnai  of  the  f  nviral  arninf|;nneiit  of  IpATes,  for  comparison  with  fig.  169. 
""■  ound-ulan  of  the  3-merou0  flower  of  the  Tulip. 


Fig.  102. 


fig.  161.  Diaj(nun  or  groiuid-plan  of  the  3-merou0  flower  of  the  I'ulip. 

^tnnnrtf  (fig.  102).     The  ternary  arrangement  is  by  far  the  most 
commcTn  in  the  Monocotyledons,  the  (ininary  in  the  "Dicotyledons. 

M(«t  frequently  the  calyx  and  corolla  have 

ftc  «qual  number  of  parts;   the  number  of 

rgmns  is  prone  to  increase  in  the  staminal 

cirrl«»s,  ana  8till  more  frequently  to  diminish 

ji  the  carpellary  whorl. 

145.  In  the  majority  of  cases  we  find 
the  organs  of  each  successive  whorl  deve- 
1  tped  alternately  with,  and  not  opposite 
Ui.  those  of  the  preceding  circle. 

From  this  the  whorU  would  appear  to  re- 
•-*mble  the  decussating  whorls  (§  <><))  of  true 
KST^rCw  rather  than  n^gularly  succcodin^^  spiral 
cycles.  We  have  seen  that  these  decussating 
vhorlii  are  closely  related  to  the  npiral  cycles ; 
but  the  relations  are  not  clearly  made  out 


DiAgram  or  ffroimd-plan  of  the 
.VmerouB  flower  oiCroMula, 


Moreover  we  find  in  the 
vr-TT  numerous  cases  of  tlowtTs  with  the  orpans  imbricated  in  the  bud, 
that  the  spiral  arrauffement  is  very  evident,  and  the  whorled  appear- 
ance present*  itself  only  after  the  t^xpan.'^ion  of  the  flower.  Now,  if  the 
\  ^  }  cycles  succeeded'  regidarlv,  the  orjrans  of  successive  cycles  shoidd 
(k"  opposite  and  not  alternate.  A.  de  Jussieu  has  supposed  that  the  organs 
ar^  snmnged  on  the  spiral  ^|-  type  in  all  trimerous  and  pentamerous 
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flowert  with  imbricAted  spstivation.  Inspection  of  tbe  diB^nrtims  in  &  former  1 
page  (48)  will  ahow  with  how  little  dieplfwyement  the  organs  of  aucb  0owei» 
may  be  unoiged  on  this  type ;  and  there  is  miu-h  prob«bility  that  the 
ftlternation  of  spirally  arranged  cycles  reituUi»  from  some  such  catis% 
while  the  alternation  of  organs  in  flowers  with  valvate  aBStivaiion  i«  re- 
ferable to  tho  same  laws  as  the  decnftfation  of  whorls  of  leiiTes,  The  ex*  « 
eeptional  cases  of  opposition  of  organs  will  be  explained  presently.  ■ 

146.  The  typical  flower  in  our  diagram  coiiftists  of  foiir  eircles  of 
orgona  equal  in  number  of  parts,  and  with  the  parts  regularly  alt^r- 
nating.  A  flower  thus  presenting  ail  the  whorls  is  called  complete ; 
the  organs  in  each  circle  being  similar,  it  is  re^thr ;  and  the  number 
of  organs  in  each  circle  being  the  same,  it  is  moreover  Sffmmetneal, 

147.  Almost  every  kind  of  deviation  and  combination  of  deviations  _ 
from  this  type  are  met  with  ;  but  the  modifications  are  referable  ta  ■ 
distinct  causee,  which  admit  of  classiflcation  under  a  few  genera!  heads,  ' 
1.  Alteration  of  the  number  of  circles^  or  of  the  number  of  organs 
in  the  oirdea ;  this  may  ariee  either  from  multiplication^  or  from  mp* 
fff^mon  or  abortion  of  parts.  2,  Union  of  the  organs  together  ;  this 
may  be  merely  coalescence  of  the  margins  of  organs  of  the  samo 
whorls  (eofimon),  or  c^mftuence  of  normally  distinct  whorls  ((tdhe$ion)» 
3*  Une<]nal  development  or  degree  of  adhesion  in  the  organs  of  parti- 
cular whorls^  producing  irre<fulariiy,  4,  Irregular  development  either 
of  the  receptacle,  or  production  of  out-growths  from  vanons  organs  by 
tnation,     5.  8ul>8tilution  of  one  organ  by  another  (mftamorphtms)* 

Pr.  A.  Gray  has  fitmUbod  an  intsfesting  ill  nitration  of  these  laws  of 
modifiration,  fW^m  n  family  (Crassiilaee«)  in  which  dtlFei^nt  kinds  of 
deviation  occur  together  with  exaniplee  of  very  tymmetricAl  flowers.  In 
Crasmtia  (tig.  W2)  is  found  a  simple  symmetrical  pentamerous  flower,  with 
five  sepals,  f\  v*^  peuU,  H  ve  stamens  and  five  pistils,  all  n^ariy  alteniatiiigf 
and  omy  slightly  confl  uent  at  the  base.  In  THUm  some  spedes  have  four, 
somt*  only  thn»o  organs  in  each  whorl,  but  th*?  flowers  mre  still  regular  and 
symnietrieal,  In  Srtlum  ( Stone-cropa,  &c.)  the  flowers  of  some  spedea 
are  pentamerous,  those  of  others  tetrftiueroits,  but  here  the  number  of  ata* 
mens  is  dmihlcKl  by  tho  intitxiuctiou  of  an  ontirt^lv  new  circle  of  these  orgaoa 
(muli^fiitaiwm),  ^ MocKua  has  the  margins  of  its  petals  slightly  fah&rmtj 
while  in  Orammmthm  the  petals  and  sepals  are  respectiTelV  eoJkfrmi 
mote  than  halfirajr  op.  Cb^jpWon  has  eoifr^nt  envelopes^  and  a  double 
aviea  (mmHipiieahm}  of  stemiaia  aa  in  8$dmn,  to  which  is  added  an  ad- 
Acrmoff  of  the  stamens  t  '*^  *.U^oi  the  eorotla.  In  I^mtkontm  the  five 
•fyles  ate  pokmrmt  fiin]l  r  below,  whil<?  in  some  casea  its  petals 

are  $upprtm^  In  Sentj.  '  ^  'r^leek )  th<<  number  of  sepals,  petal% 

and  pistils  varies  in  ditV  i  »m  six  to  twenty,  and  the  stamena 

from  twelve  to  forty. 

14^.  M%iHiplic€ttion  of  tho  number  of  circles  is  very  common,  eepe- 
€tally  as  regards  the  stamens*  In  the  trimerous  flowers  of  liUaoeas  and 
AinaryllidaoeeE^  there  are  six  stamens  standing  in  two  circles  of  three. 
In  the  Foppy  family  the  tetrameroiu  cirdea  are  still  more  multiplied ; 


J 


nd  in  tiie  BoMt  Battorcup,  &c.  we  tave  fiirther  examples.     When 

'  iiaber  exeeods  three  or  four  circks  of  one  kind  of  organ,  the 

,   mim  ttid  to  be  indefinite  in  number,  and  the  vcrticillate 

j*-ment  beoomeB  very  indistinct  in  the  opened  flower.     In  the 

Waler-Uly   we   hav^t?   multiplieatioo   both  of  petaline   and 

\^i_iri>il  cirrle^ ;  and  in  Ma^nolui,  li^imttictdtis,  *.tc.  the  pistils  are 

rar,ti  multiplied,  exhibiting  in  these  a   distinctly  spiral  arrange- 

1lBlllpllcfttlo&  of  circles  occurs  abnormally  ib  the  doubie  ilowers  of 
pnAiBi^  in  w^liich  we  often  find  far  more  organe  than  exiat  in  the  normal 
mm^m^  in  D&flbdik  and  other  tiowers  when:  the  organs  are  naturally  few 


Itt.  Multiplication  of  the  organs  in  particular  whorls  occurs  in  a 
►  of  flowers,  and  is  explained  dii'erently  by  different  authors. 
the  multipncation  i«  collateral ^  a  pair  of  stamens,  for 
»,  standing  in  place  of  one  ;  in  other  eases  the  organ  is  divided 
\nmu  1 1 1 1j  into  an  inner  and  outer  part  or  into  a  fasciculus  of 
m^am^  The  real  cases  of  collateral  multiplication  may  probably  be 
cqbinod  by  the  drenmBtance  that  the  stamiual  leaf^  in  thojie  cases, 
■  m  OD  ordinary  lobed  or  comi>ound  stem -leaf,  becomes  subdivided 
«i  titllft  forms  a  lohed  or  compound  st^nun.  The  multiplication 
wktmt  organs  stand  one  within  the  other,  or  in  tufts,  may  perhaps 
It  flftrrod  to  developments  in  the  axil  of  the  floral  leaves  or  to 
matmmp  when  they  are  not  better  interpreted  by  snppodug  suppres- 
im  ^  whorlj,  with  collateral  choriMis  of  tho^e  retained. 

n#  doctrine  of  rhmm  or  didrntblement,  in  which  organs  are  supposed 
li  ipllt  into  layers,  seems  to  re^t  on  very  lust'curo  foimdatious.  Some 
■■■d  the  pttit^  of  long  Htam«*ns  in  the  tetVtiineroiiH  flowers  of  Crucifen* 
(iltaB  ff*pra*ent4Hl  by  forked  fi laments  with  double 
\  m  lome  speeie^  of  Sfrcptanthas)  as  formed  of 

"  l**f ;  but  the  symmetry  is  generally  l>ett4>r 

\  hy  flupposing  the  ^lan^  to  represent  8up- 

flamcni  of  three  whiirls  (fig.  wl)-,  for  a 
^MtffttatrpdNi  potiiandra,  Benth,)  hii^  poly- 

BtttOMfiis.    The  lingular  stamens  of  Fumana 

id  tfpeeie$  ue  supposed  by  some  to  !k^  ex- 
•onleA  of  t^otim ;  by  othem,  and  probably  m^  ire 
tiiy^  f««islto  of  irregular  eonrtuence.     Perhaps  the  ^^ 

h^  pridmee  is  furnished  bv  the  numerous  dimidiate  I>«a«Twnof  n  Cmcifemtit 
mOm^  of  the  M«lv.«e*.  the  tuf^  of  HjT>..ric*r.»  t«"(alil:irf^ 
lod  Mjrrtaoan :  hut  these  are  rather  due  to  a  pro*  the  laog  Mln;  in  the 
flt^ve  ontirPowth  or  exuberent  development,  fSSfT^^'zD^  *"*** 
whtnhr  tm  onginaUy  smiple  organ  becomes  com-  hm-di  (aoMi)iu«  i^ 
isnlf'Uiaa  to  any'snhttmg  of  a  perfect  organ.  pt«*4  by » kad* 
TW  tmiiY«nie  cAonm  has  been  imagmed  to  hear  relation  to  the  prodnc- 
Ham  ni  ictk^like  or  petaloid  appendage*  on  the  face  of  petals,  &c,,  as  in 
*"        ftc;  but  such  structures  can  hardly  have  any  conoem  in  the 
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multipli cation  of  orymns,  since  we  find  that  in  double  DuflbdiU,  eon* 
tAtning  iifty  or  sixtj  ptids^  every  one  of  theee  p<M«e8aei  it<!  proce^  r&- 
pr«?!M?nting  a  eej^eut  of  the  nectary  found  in  the  throftt  of  this  flower. 
The  tran^onnntioii  of  such  a  acale  10  suppoged  to  give  birth  to  the  o/»po* 
mh  gtamens  of  Rhamnaceie,  the  opposite  grouns  of  atamen^  in  Tiliace», 
Ac.  But  opposite  solitiuT  atAmena,  anch  a^  tno^  of  HhamnacenB  and 
Primulftcefp,  probably  ariie  from  the  anppreaaion  of  an  outer  etaniinal 
eiicle.  Moreover  such  acalea  are  uauftUj  mere  outgrowths  produced  by 
ttmHon  from  the  petals  at  a  comparatiTelj  late  stage  of  their  development. 

150.  In  describing  the  phenomena  of  diminution  of  the  number  ■ 
of  circles  or  organs  of  flowers,  it  is  convenient  to  distinguish  between  I 
tupprtMnon  or  total  abaence,  and  abortion  or  partial  absence,  when 
the  organa  ore  repreaented  by  imperfect  or  rudimentary  struetures. 

A  compUlt  flower  poaseaacB  a  calyx  and  a  corolla  ;  the  coroUa,  find 
ereu  the  calyx  alao,  are  wanting  in  some  flowera,  which  are  termed 
injcompUu ;  when  the  corolla  alone  is  wanting,  the  flower  is  aprtatous ; 
tlie  t<^>rm  naked  is  occasionally  ap[)lied  to  flowers  without  any  floral 
envelopea. 

The  tertna  dirklamythom,  haTing  calyx  and  corolla,  momchlamydeQu$f 
having  calyx  alone,  and  aehhffi^momf  destitute  of  floral  envelopes,  aro 
Qaed  by  some  ^stematic  botaoiata  in  place  of  the  above.  These  conditiona 
are  not  very  secuw  baaes  for  systeraatte  divisions,  smee  it  is  not  uncommon 
to  And  apetalous  plants  in  Orders  having  ordinarily  complete  flowers^  aa 
intlie  Car>'nphyllftc»'i©  (Soffina  kc);  the  apetaloils  con aition,  however^ 
if  oonatant  in  a  larg««  number  of  orders;  and  tamiliar  examples  occur 
in  th(Y  Nettle  family » the  Chenopodiace^,  the  Amaranths,  &c.  Achlamy- 
di»ous  flowers  occur  in  the  WiUowji,  ValiUrkht^  &c*  as  a  rul«,  while  ther 
also  occur,  in  exceptional  cases,  even  sometimea  on  tho  same  plant  witn 
oompl«^te  flowerSi  as  in  Viola  and  ImpetUnM, 

161.  When  fMHfntial  organs  (stamens  and  pistils)  of  both  kinds 
are  prest^nt,  the  flower  is  called  hermaphrodite  (this  condition  ia 
iiidicatiHl  by  Uie  sign  ^  ),  In  many  plants  one  of  the  circlcfl  of  iss- 
aential  organs  is  suppreaaed,  ao  that  a  given  flower  has  only  atamena 
or  only  pistils;  such  flowert  are  termed  unisexual  or  JicIi¥ktmM> 
The  diclinous  fltjwc-rs  are  called  respectively  »taminiferons  or  male 
(  <f  ),  and  pistiUiffroHs  or  femaU  (  2  )•  When  flowers  of  both  kinds 
occur  on  the  wime  plant,  this  is  called  mona^ioui  (Oak,  Birch,  Vc^o- 
table  Marrow,  6n\) ;  when  tbey  are  on  distinct  individuals,  the  plant 
it  tcrmecl  fiifrciouM  (Hop,  Willow,  Bryony,  d'c.) ;  when,  aa  in  some 
caaes,  the  imperfection  riwnlts  from  a  kind  of  regular  abortion  rather 
than  total  suppression,  and  the  same  plant  or  speciea  exhibits  at  once 
ataminate,  pintilhitc,  and  hermaphrodite  floweni,  it  is  termed  po1y» 
gmmouM  (Parirfann^  many  Palms,  and  Maples,  &c.),  Bomo  plants 
Dfsr  9mU€r  flowers,  destitute  of  Mb  stamens  and  piaUla :  rach  it 
tlie  oaae  natoiiilly  with  the  ontiT  florets  of  many  O^poaitiD,  aiid  it 
b  Qooats&ily  iaen  in  the  gudea  fiaowball  (  Vifmrmtm  Cpulus)  and 
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CODdition  is  often  tj^pical  in  certain  familiea,  such  as 

f  fte. ;  but  coses  occur  not  imtre<juently  in  exceptioDftl  genera 

banxiftphroflite  iamilies,  as  Itusciis  among-  the  Liliacese  ;  or  iu 

i  wptme^  (by  ftbortian),  as  in  Lychm  dioicn  \  fiometimes  it  oc- 

fHi'lj'  mboiticm  in  ^eciets  Dormally  possessed  of  perfect  tlowers,  as  in 


1$&  Til*  suppression  of  an  entire  circle  ntMicssarilj  renders  a 
§mwi  sppurently  tmsymmetrical ;  for  wlien  the  corolla  is  absent,  we 
iad  dl»  alaiiiais  oommonly  opposite  the  segments  of  the  preceding 
•am  Chtmypodium ;  but  Ibis  m  really  in  aceordsinee  with  tho 
1  type,  as  tbe  stamens  abould  be  opposite  the  sep^ds,  the  inter- 
petals  (bere  suppressed)  alternating  witb  both.  Not  uiiixe- 
mmXky  W*  tod  abortive  organs,  such  as  sterile  filaments  or  '*  glandg," 
i  fmous  kinds  forming  circles  which  restore  the  symmetry  of  ap- 
IKKOitljr  iKOffynunetricaJ  dowers. 

Tb»  cwtrn  of  Tmsymmetrical  conditions  arising  &om  the  opposition  of  the 
m^um  of  socceeding  whorla  are  explained  by  some  authors  entirely  by 
^  doetzil»e  of  suppression  or  abortion  ;  others  refer  some  of  these  cases 
1i  tA<i  III!  (J  149).  In  Geranntm  we  find  alteniatiog  with  the  petals  five 
►  i^ImkIs  which  must  be  regarded  as  abortive  ertamens,  since  in  the 
*"  ^  -whorl  the  five  stamens  alternate  with  these  and  stand  oifposite 
the  ^'^Q  innermost  and  longer  stameup,  again,  are  opposite  the 
(a  Erodium  the  outermost  row  is  represented  by  glands,  the 
mamd  row  by  sterile  filsmenta,  and  only  five  perfect  stamens  ejust, 
Mof^  the  same  conditions  occur  in  the  Linaceie.  On  the  ground  of  such 
%eti  BB  these,  the  opposition  of  the  stamens  t^i  the  petals  in  llhamnacea?, 
f^rttDCXUIcese,  the  vme,  kc.  has  generally  been  explained  by  supposing 
I  dide  of  ftameiis  to  have  been  suppressed  between  the  petals  and  the 
Several  recent  -wTilers  attribute  the  stamens  of  Kham- 
^  cho(risis  of  the  petals  with  suppression  of  the  true  stamens, 
"  i|^  the  same  explanation  to  Byttneriacero  and  the  Vine,  where 
.  tftsmeiis  sre  represented  by  sterile  rudiments  or  glands  tciihm  the 
tfUunens.  In  rrimulace/e,  the  opposition  of  the  stamens  to  the 
■iriA  »  obriously  a  result  of  suppression ;  for  in  Sttmofm  we  find  five 
ykm  oo  the  thront  of  the  corolla  alternating  with  the  petals,  while 
I^ftimtackia  ciUaia  hss  five  sterile  tilanients  in  addition  to  live  perfect 
■■■ifirw      Some  of  these  cases  of  altered  s>^mmetry  are  due  to  enation. 

153*  Supprmnon  or  abortion  of  part  of  the  organs  of  one  or  marc 
rUm  IB  a  very  eommon  cause  of  want  of  symmetry.     This  occurs 
'  fur  most  frequently  in  the  carpellary  circles,  as  might  be  expected 
I  the  organs  being  crowded  on  the  point  of  the  receptacle  (multi- 
t  of  carpels  oocnrring,  on  the  other  hand,  where  the  receptacle 
^ttDOtfitally  developed) ;  the  stamcDs  exhibit  it  not  unfrequently ; 
]  it  ia  obaerrcd  also  in  the  pctabne  whorl,  and  even  in  the  calyx, 
flowers  may  be  either  dimerous,  trimerous,  tetrameroua, 
I  throughout ;  and  when  the  organs  are  equal  in  all  the 
,  tbn  flowers  are  isomertms :  we  have  isomerous  dimerous  tlowers 
I  (fig.  164)  and  dyringn  (%  ICdJ,  isomeroue  peutametous  Eowers 
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in  Cnumla  (fisr,  162),  before  refened  to  j  but,  generally  speakkg,  one  or 
other  of  the  whorls  exhibit**  pnrtial  supprevioiu 

It  is  rare  to  find  tiie  Bi^^als  partialhj  KuppTMsed :  perhapA  we  may  conndif 
thia  to  be  the  caae  as  regards  the  Itnib  of  ihe  sepala  in  auch  iDfltanceji  aa  the 
pappua  of  Bid^Ui,  The  corolla  e xhi  bi  u  parti  al  s  iipprt*Asi  on  in  mm  e  Legu- 
minoflgy  whei«j  although  the  plan  of  the  flowers  of  the  order  ia  peDta- 


Fig.  164. 


Hg.  165. 


Fig.  106. 


Flf .  lai  GfOond-pAan  of  Hit  ^i 


lloim  of  Cjpvas:  «  mcmmmIi  tb«  bract 


I^.  laa  Oroond-plfttt  of  •  kbiato  ftom,  willi  dMjBamoiM  i 

(dott«a;  w^p] 


IMMU ;  tlie  poalerior  od« 

meroua,  in  Amarpha  only  one  petal  exists;  a  tradition  towarda  thia 
occurs  in  other  genera  of  the  orders  where,  iodijiKl,  the  four  petals  here 
nipprcaaed  are  mieraUy  con«ider&blT  smaller.  In  the  I^rtupurs  one 
petal  is  const&niry  suppre«t8edt  while  the  others  are  of  irregular  form ;  and 
m  Aconite  three  out  of  the  five  petal*  are  inconstant  in  their  occurrence, 
being,  eTen  when  present,  mere  petaloid  scalea. 

The  stamens  are  moaUy  it^mermiMf  with  either  one,  two,  or  more  whorls, 
when  the  floral  enrekipea  are  regular,  although  there  are  weU-known 
•ixeeptions  to  thia.  The  aupreasion  or  partial  abortion  of  some  of  the 
Itamtflii  ta  most  common  where  the  flowers  are  irreguhir.  This  sup* 
ptwion  ia  well  seen  in  the  irregular  muuopt^t^iious  Orders,  where  we  find 
curiously  graduated  iUu^^tration^  of  the  pbHuomenon.  Thus^  in  the  Scro- 
phulariaces^,  belonging  to  the  pentani^rt>u«  type,  th«>renre  usually  but  four 
atamena,  but  Verhasemn  has  the  flfth  (not always  fertile);  PmtMtfnon  baa 
fbar  paiwct  atamans  and  a  sterile  filament ;  and' in  SerofMaria  the  fifth  la 
icpigaeptad  br  a  aeale  in  the  upperaide  of  the  corolla.  In  Vertmiea  three 
ai«  iitpprassea,  and  oidy  two  remain*  In  the  Labiafas  (^g,  1<Ut),  agaiUt 
ooa  ftamen  ia  ordinarily  suppressed ;  not  unfrequently  two  of  the^c  appear 
■a  ateiila  fikmeiitai  and  in  Salvia,  Mtmarda^  and  other  genera  only  two 
atainetia  aiiat. 

Eilber  wmh^ikti^m^  or  m^i^mmcn  is  almost  the  rule  in  the  carpellary 
thdm,  the  isoroarom  eoDdiHon  bi»ing  rather  the  exei^tion.  8ix  carpels, 
or  a  double  circle,  occur  in  the  S-merou»  flnwerft  t)f  Tri^tochm  (tig,  1«7) ; 
and  we  bare  mentioned  the  i»ecurrence  of  tive  carp'<ls  in  the  pentamtsroua 
flowers  of  CVmasato  and  Stdmn  ifi  147) ;  in  the  nearly  allied  wtifragaoeas 
the  carpela  ar^  naoal^  redueea  to  two.  In  Araliacea«,  AraUa  has  Are 
cup^.i.  Kfli..^^*  «pf>cies  of  Panar  three  and  two^  while  in  the  allied 
Off  I  the  number  1?  \n  imivt^rNil  iu  the  earpellaij  cirde, 

altJi  -^..  J...  ,!..  uQier  rinlM  n  main  pmtani»irr»un.  In  Hoaacas  we  hare 
aliDOft  ertfy  eonoehaM  n ;  U\r  whilo  multipiicatioii  tfthM  place 

to  a  ((TBal  extant  in  Hv  .  iriu^  and  aUitnl  gem^ra,  the  norma]  Ave 

\  occur  b  ^iV^aa  and  the  P^umeaova  aubmerf  in  Agnmomia  the 
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to  two ;  Sanffuisorhit  has  two  or  one ;  wMle  in  the  Dm- 
',  in  J^uHUs  &c*^oDly  one  carpel  re^larly  exist*,  a  coudi- 
the  rule  throughout  the  related  extensive  pentameroua  order 
In  Ranuiiculaceffi  the  number  of  carpels  vuriea  much.  In 
tlie  outer  drclea  are  2«merou0  and  toe  carpel  is  BoHtary 
^  IfB).  Siippreseioii  of  a  portion  of  the  carpek  h  almost  constantly 
hmt  ift  llie  gnonapetalouii  Oraersj  where  we  selaom  bare  more  than  two. 

Kg.  1G7.  Fi^,  168. 


*-\4d ^imtdimm,  wOh  U'Stcroua  drclesand  a  aoliteiT cmrpel ^  a,  a  »!%  the 
a(ClM|iedkeL  "^ 


of  organs  becomes  exceeding^ly  striking  when  associated 

^^         wo  of  entire  whorls.     Thus,  in  CaiUtriche  the  flomi  enve- 

'^r»  mi'waitliDgr  witl  while  the  pistil  indicates  the  tetramerous  type, 
%»  rtatn^i*  afo  sitppfesBed*  bo  that  the  perfect  Howers  conaist  of  one 
9^mm  and  ooe  piBtil,  and  the  imperfect  Oower?  often  met  with  are  con- 
faad  lopertiwy  of  a  stamen  and  a  pistil  The  latter  eouditioti  occurs 
im  ia  Uie  w^eMj  reduced  flowers  of  our  native  species  of  J^unhorh'af  in 
fkiek  tlia  involucre  encloses  one  nalced  female  f^uwer,  conaiatmg  simply 
4%  mitilf  vnd  a  number  of  naked  male  ilower^  reduced  tu  the  condition 
tf  A  !ia0B  stamen. 

A  oBicma  Mud  of  regular  t^uppreasionf  not  interfering  with  symmetry, 
»  Wiililiirn  met  with^  where  the  typical  peutameruu^  condition  is  re- 
i  hf  the  tetruneroua,  either  in  Qowera  ofihe  same  plant  or  on  different 
*    Jb  ctf  the  iftnte  mdea.     Thust  in  MuiOf  in  some  species  of  Sedum, 
^  AUimem  thd  flowers  have  the  organs  sometimes  in  circles  of 
sometimes  in  circles  of  ibtir:^^  without  any  other  accompanying 
I  from  the  character  of  the  species, 

154,  Unwm  of  tho  organs  of  the  flower  consists  either  in  cohesion 
^Ikm  p*lt*  of  a  whorl  with  their  fellows,  or  in  mihe^4^7i  of  organs  of 
wm  wnorl  to  tho0O  of  another.     Both  occur  in  almost  every  possiblo 
It  must  be  borne  in  mind  that  these  terms  arc  often  ap- 
,  lo  etiwi  wherein  there  has  really  been  no  union  of  pre\iouidy 
0^gaBB,  but  a  want  of  separation  between  parts  which  in 
iAiv^  tMCff  are  disjoined. 

ISSw  Cohmcn  occurs  in  the  calyx,  producing  what  is  called  a 
mmmmipmU^^  (or  gamoeepaJous)  calyx  ;  also  in  the  corolla  rathor 
bii  ftvcjiieiitljt  fonning  a  trntiopttahm  (or  gamopetalous)  corolla, 
Willi  these  tcrrms  arc  contrasted  poltf»epal0u»  and  palt^peUdon^  (or 
Ai^Hp^petalous),  used  to  indicato  that  the  aepals  and  petals  are 
,  t  e,  not  ooheiezit* 
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In  the  Vine  the  petals  cohere  above,  while  they  are  distinct  below, 
and  the  flower  opens  by  the  separation  of  the  corolla  from  the  n* 
ceptacle ;  the  sepals  of  EschschoUda  are  entirely  coherent^  and  M 
off  like  a  cap. 

Union  is  less  common  among  the  stamens;  but  in  some  Orders  tliif 
are  coherent  by  their  filaments  into  one  piece  {nwnadelphiimi)^  Vk 
others  into  two  or  more  parcels.  Other  plants  have  the  anthoi 
coherent  {iyngenesious),  while  the  filaments  are  free ;  and  in  bobw 
diclinous  flowers  the  stamens  are  united  into  a  kind  of  colunuu 

The  carpels  exhibit  every  degree  of  confluence,  from  a  slight  och 
herence  at  the  base  to  a  firm  union  by  their  sides,  complete  oonflii- 
ence  of  the  ovary  with  the  stylos  free,  confluence  of  ovaries  and 
styles  in  part  or  entirely  with  free  stigmas,  and  complete  confluenoe 
of  ovary,  stylos,  and  stigmas.  In  Asclepiadace®  we  have  confluenea 
of  the  styles,  while  the  ovarian  portions  of  the  carpels  are  onlj 
slightly  coherent. 

The  details  regarding  coherence  will  be  treated  of  more  convenient 
in  the  chapters  on  the  separate  organs. 

156.  Adhesion  may  exist  between  the  inner  and  outer  drdes  of 
the  floral  envelopes,  between  petals  and  stamens,  and  between  stft> 
mens  and  pistils,  also  between  calyx,  corolla,  and  stamens  with 
pistil  free ;  or  the  calyx,  corolla,  and  stamens  may  all  adhere  to  As 
pistil.  No  case  is  known  of  adhesion  of  the  three  inner  circles  with 
a  free  calyx. 

What  is  commonly  termed  adhesion  is  more  strictly  want  of  sepaxation 
between  parts  which  ordinarily  become  detached  one  from  the  other 
during  growth. 

157.  The  point  of  emergence  of  an  organ  is  inappropriately  called  its 
insertion ;  and  when  an  organ  is  not  adherent  to  any  other  circle,  but 

Fig.  170. 

Fig.  169.  ^      fp 


Fig.  169.  HjpoKTnoiu  flower  of  Ranunculus^  in  section. 
Tig.  170.  Perigynous  flower  of  iVuitM,in  section. 

emerges  directly  from  the  receptacle,  it  is  said  to  be  free.  When  the 
outer  organs  are  thus  inserted  on  the  receptacle,  they  are  called  Aypo- 
gynoxis  {^g.  169),  signifying  below  the  pistil;  if  the  stamens  appear 
to  adhere  to  the  free  tube  of  the  calyx  or  corolla,  they  are  said  to  be 
perigynous  (fig.  170)  ;  while  if  the  tube  of  the  calyx  or  receptacle  is 
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up  and  aidherent  to  the  sides  of  the  pistil,  the  stamens  be- 
one  i^puently  inwerUd  on  the  top  of  the  ovary,  and  are  then  called 
f9m»(fig.l71).  ,  .       , 

Sane  other  termB  are  used  m  reference  to  the  insertion  of  the 
jnkand  Btamens :  thus,  thalamtfloralj  or  inserted  on  the  receptacle, 
i  ipoiiyiiioiis  with  hypogynous  (fig.  169)  ;  cahjcifloral,  indicating 
acztiiim  into  the  throat  of  the  calyx,  may  agree  with  either  the  pe- 
aiyiioa*  (fig.  170)  or  epigynous  (fig.  171)  conditions;  while  cordlU 
£ri/,  inserted  on  the  tabe  of  the  corolla,  is  a  form  of  the  perigy- 
im  insextion. 

158.  The  terms  inferior  and  superior  are  occasionally  applied  to 
{^  calyx,  according  as  it  is  fru  (fig.  169)  or  adherent  (fig.  171)  to 
At  ovary  all  the  way  up ;  occasionally  it  is  half-superior  (Saxi- 
S^,  fig.  172).  The  same  terms  are  also  applied  to  the  ovary  in 
>  zcrerBed  sense  to  indicate  the  same  conditions :  t.  e.  when  the 
ahz  is  inferior,  the  free  ovary  is  superior,  and  vice  versd. 

The  terms  perigymms^  &c.,  and  calyciflordly  &c.  are  in  constant  use 
od  very  conTenient,  but  they  may  convey  false  notions  as  to  actual 
ttaetore.  In  the  perigynous  flowers  of  Kosaceie,  for  example,  such  as 
ac««  of  FragariOf  Oeum,  &c.,  the  stamens  appear  really  to  rise  from  a 
bcoid  expansion  of  the  receptacle,  forming  the  supposed  throat  of  the 
aiTi.  andT  in  Hosa,  Pyrus  (fig.  17IV),  and  other  similar  fonn8  the  carpels 
RreaUy  enclosed  in  an  excavatea  receptacle  or  recepiacidar  tube,  from 
^  apper  edge  of  which  sepals,  petals,  and  stamens  anse. 


Fig.  171. 


T^  IT!.  Epigrnofw  flowiTof  an  UnitM'llifjT.  in  mrtion. 

fi.  ::j.  KIo«*-r«irSiizirra^«*iiiM^-tioi^with  aiiaiiially  iiJhf>rontcalTzandludf-rai>erioroTmrT 
1^  ::x  Flower  of  iyw,  in  •tH.tion.  '^       "*«*T« 

The  adherence  of  stamens  to  pistils  i)roducos  what  is  called  the 
jlttyindroH^  condition,  so  remiirkublo  a  character  of  the  Orchidace® 
^«i  A$clepindace:e. 

150.  Irregularity  of  flowers  arising  from  unequal  tize,  different 
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form^  or  unequal  uni^n  of  the  oTganft  of  whorls  i«  ©xtremely  commoiL  | 
DUTeretit  form  and  8126  produce  irregularity  in  the  floml  envelopes  , 
and  stamens  of  many  plants  where  the»e  are  &ee ;  and  this  \a  often  | 
associated  with  irregularity  arising  ft-om  suppreasion,  The  irregular  ^ 
union  occurs  alone,  or  is  superadded  to  all  tie  re«t  when  the  organs 
are  coherent ;  this  condition  is  oftenest  found  in  the  floral  envelopes,  ^ 
in  the  stamens  leas  frequently,  and  in  the  pistiLi  perhaps  not  at  alL 

Irrejrular  polypetalous  flowers  yiustratin)?  this  point  present  themseWes 
in  Fapilionaoeoua  plantSi  in  FumArijicefle,  Violacece,  &c. ;  irregular  poly- 
sepalous  calyces  occur  in  Aconitamj  Jklp^mmmf  &&    Stamens  are  geoe- 
rally  alike  in  the  same  circle ;  but  in  tmifmamom  stamens  (two  long  and 
two  diort)  there  is  an  exception  to  this.     Irregular  monoaepsloui*  e^jces  ' 
and  irregular  monop««tidons  corollas  are  met  with  in  endless  variety  of  I 
foiin%  in  the  majority  of  which  there  is  a  tendency  of  the  component  i 
oigias  of  a  whorl  to  associate  together  in  two  groups,  front  and  backi  to  | 
as  to  produce  a  bilahiate  condition^  as  in  the  corollas  of  mci«t  LabiaUe  and 
Scropnulariacess*     Unequal  degree   of  union  of  stameni^  pmduce^   the 
diaMphouA  condition  of  many  L^uminoe»,  and  the  still  more  irreg^tihir 
polyaaelphou^  condition  in  the  Qraiige.    These  pointo  will  h**  fitrtlier  * 
explained  in  the  next  Sections. 

It  may  h**  repeated  hore^  that  the  deviatii^ns  ^m  irregularity  fulling 
under  tl^s  head  alnioitit  universall?  arise  during  the  development  of  the 
bud  from  its  originally  regular  rucliments.  [ 

160.  Most  flowen  have  only  very  short  or  contracted  in  tern  odes 
developed  between  the  whorls;  that  is  to  say,  the  reoeptucle  (§  141 ) 
is  usually  not  lengthened.  Exceptions  occur  to  this,  however ;  for 
in  the  Caper  tribe  we  have  long  intemodes  between  cttl}*x,  coroUa, 
stamens,  and  pistil,  producing  a  veiy  curious  appeafaoce,     In 


Fig*  174. 


Fig.  ITfl. 
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tod  JSfHefU  (fig.  174)  there  la  a  short  intemode  bctwe^a 
and  corolla  J  in  Gmiiana  between  the  stamens  and 
it  fuiSL  Ija  the  Eose  (fig.  176)  the  receptacle  is  expanded 
Ml  a  cop,  from  the  inner  walk  of  whieb  the  carpels  ariae ;  and  in 
lihiflMiiii  the  carpels  are  immerBed  in  a  large  fie^liy  reeeptacle.  In 
am  cawa  what  is  termed  caltf^-ltdfe  is  in  reality  a  tubular  pro- 
li^rtioa  of  the  receptacle,  from  the  edge  of  which  the  caljx,  petals^ 
mA  ^rr*^*"**  arue.  In  the  Peeony  the  receptacle  is  raised  up  into  a 
lalof  cap  or  ^*duk-*  round  the  carpelsj  in  P.  Moutan  enclosing 
hm  9X1  but  the  stigmas:  the  apparently  inferior  position  of  the 
aMQf  JTicioria  depends  on  the  discoid  development  of  the  receptacle 
liaa  iht  outer  floral  circles  are  inserted.  A  ring  of  similar  nature^ 
hm  fraai  the  oraiy,  occurs  in  Akhemilla,  Another  condition  exists 
mriMi  liignm^ette  (Rtitda)^  where  the  cup-like  or  annular  develop'- 
^■1  af  the  receptacle  is  inaide  the  fioral  envelopes^  and  tbrms  a 
MBort  to  the  stamens  surrounding  the  o%'ary.  This  form  of  the 
^Sk^"  which  occurs  also  mActr  (%.  176),  must  not  be  confounded 
«ik  Ihoae  depending  on  the  presence  of  perfect  or  imperfect  whorb 
tf  •bortiTe  floral  organs  (§195).  The  epigynous  disk  of  UmbeUi- 
ba  (fig.  ITl)  aiid  allied  orders  is  probably  a  development  of  the 
TMiytarlr.  eince  the  so-called  adherent  tube  of  the  calyx  is  perhaps 
■  Otcavated  receptacle  (§  171 ).    In  Oirc<m,  and  to  a  greater  or  less 

in   other  Onagraceflej  the  epigynoiis  process  supporting  the 
eiiTelopes  and  stamens  is  prolonged  into  a  tube  above  the 

^  orarj,  surrounding  the  long  free  stylo.  Where  organs  are 
MJIipliril    we  often  find  the  receptacle  lengthened  into  a  conical  or 

body,  to  give  room  for  the  insertion,  as  with  the  pistils  of 
Itts  (fig.  169),  Magnolia,  FfXtf^aria,  <fec. ;  and  this  expansion 

i  down  to  the  region  of  attachment  of  the  stamens  in  Eanunr- 
idm^  M^Mgnolia^  and  Ntfmphmr,  where  it  is  sometimea  thickened, 
mi  ia  called  a  torus  or  ffudamus.  In  Geraniaceoc  the  receptacle  is 
inlooged  into  a  column  in  the  centre  of  the  coniiiient  styles ;  and 
te  wune  oecors  to  less  extent  in  Eftphorbia, 

1S1«  When  a  circle  of  organs  is  removed  from  its  predecessor  by 
§  g|alk*lil^e  intemodCy  it  is  called  slipitate.  The  column  supporting 
|h»  earpeis  of  Geranium,  or  those  of  Cmbelliferse,  is  termed  a  carpo~ 
dlarv;  the  stalk  of  the  ovary  of  Geniiana  is  u  f^ipiophore ;  a  stalk 
tbore  the  corolla,  supporting  both  stamens  and  pistils,  is  a  gtfnan- 
4MVphor€,  Considerable  infiuence  is  exerted  in  many  cases  by  tho 
»Higai(y  of  the  receptacle*  as  in  Legumiuosffiy  Aconitvmf  Delphinium^ 
«ri  m$Mj  other  irregular  fiowers. 

16(2.  The  modifications  arising  from  tnatimi  have  been  already 
ilhlded  to  (§  1^9),  while  those  dependent  on  the  »\ib»titution  of  one 

ior  another,  as  in  many  double  fiowers  where  the  stamens  are 
bj  petdsi  demand  only  pausing  notice. 
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Fig.  177. 


FTf.  m.  CdjT  Willi  «]ii<M5n» 


8ecl  8l  The  Ploeal  Ej(tox»fc8. 

163,  The  floral  envelopes  of  a  t}ineal  flower  (§  i^l)  consiat  of  two 
curdes  of  orgaus,  fornun^  the  calyx  and  corolla.  There  is  no  fimda- 
meuttil  difference  between  aepalfl  and  petuL*  (the  organs  which  com- 
pose tbeM?  circles) ;  and  the  only  general  definition  that  can  be  giTen 
is,  that  the  outer  circle  (or,  if  only  one  circle  exists,  that  circle)  Is 
the  calyx  ;  the  corolla  consists  of  the  second  circle  (or  sometimes  of 
additional  circles)  of  foliar  organs  intervening  between  the  calyx 
and  the  stamens. 

104.  The  above  definiticm  of  the 
calyx  is  Liable  to  exception  in  rare 
cases ;  for  in  the  Malvaceee,  the  Dip- 
saeeflBy  and  some  Eosaceie  the  true 
calyx  is  double,  that  is,  a  circle  of 
smaller  organs,  resembling  sepals,  or 
a  tubular  cup,  stands  outside  the  pro- 
per calyx,  forming  what  is  called  an 
qfUalyjt  (fig.  177).  The  ambiguity 
ill  thew  cases  is  removed  by  the  ex- 
istence of  a  well-dovclopod  coIoutikI 
corolla  inside  the  calyx. 

The  epicalvx  of  MalTnectt,  like  that  of  Diptsoa«,  is  perhaps  to  be  re- 
gilded  ss  an  mvolucrs  of  bracti.  That  of  Ptiimdilh  (6^.  177,  & )  and  allied 
genera  is  sometimes  supposed  to  fspnaent  confluent  latetal  lobes  or  iti* 
pillar  appendages  of  the  sepals. 

165.  A  difficulty  arises  in  the  exact  description  of  tJie  floral  en- 
Tclopes,  from  the  use  of  the  ierm^  perianth  and  periffOiUf  which  are 
applied  in  a  manner  that  involves  confusion,  since; — 1,  these  words 
Bignify  the  calyx  and  corolla  taken  together  when  the  sepals  and 
petals  are  all  petaloid,  as  in  the  lily,  Tulip,  «irc*,  and  when  they  aro 
all  grc«n  and  sepaloid,  as  in  the  Dock  &c, ;  and,  2,  the  word^  aro 
oommonly  applied  to  the  calyx  in  the  Orders  where  it  regularly  exists 
alone,  either  in  a  sepaloid  or  petaloid  oonditioiii  as  in  Ikiphm  and 
the  Uanoohlsmydeous  orders  generaUy. 

The  tenna  jMrMnlA  and  pmigm$^  which  we  take  9m  synonymous,  aie 
emiTvnicat  ss  spplyiog  to  Instanoee  where  the  disttnctioiis  ordinarily 
tfioaable  between  calyx  and  corolla  are  not  apparent. 

166.  The  arrangement  of  the  floral  envelopes  in  the  bud«  the 
aeliMilion  or  prof/hration^  is  a  subject  of  great  importance  in  syste* 
malic  botany,  as  alTording  very  regular  characters  in  the  majority  of 
the  natural  orders. 

The  plans  of  isstivation  given  in  illustrative  woriis  axe  tak^  from  hori* 
sontal  sections  of  the  bud  juirt  before  it  opens;  and  m  esses  where  the 
sepals  orjpetab  are  coherent  bdow,  the  lectiaQ  is  supposed  to  pass  through 
the  fine  lobes  d  the  limb. 


TBS  FIORAX  BNTELOPES* 


99 


167.  The  lEfitivfttion  of  flower-buda  agrees  esfientially  with  the 
fiernation  of  leaf-huds  (§§  112, 113),  especinlly  as  regards  the  folding 
ef  the  individual  organs  ;  the  stpab  and  petals  may  be  reclmait^  am- 
dapU^att^  pUfatf^  convolute^  mvointe  (n  still  further  roUing-in  ren- 
iaiog  this  itiduplicate)^  7*emJtiie  (in  excess  becoming  reditpIicaU) ; 
■ad  an  additional  case  is  found  in  Poppies  and  some  other  Eowenj, 
wiMre  the  |-»etals  are  irregularly  crumpled*up»  or  vomtfjate, 

168.  Collectively,  the  arrangement  of  the  organs  is  cither  imhri- 
§a§i,  €ot^rtedj  or  valvatet  each  of  Tshich  forms,  however »  has  its 
mo^ficatioDS.  The  imhriaite  is  a  natural  result  of  the  spiral  sue- 
eonosD  of  organs,  and  with  the  |  plan  we  eommouly  find  what  is 
call^  the  quincmicial  aestivation  (fig.  159).  A  deviation  from  the 
Ti!|;iilar  spiral  order  is  found  in  the  imbricated  buds  of  Fapilionaeeous 
tad  same  other  flowers,  where  the  second  petal  has  its  miirgiji  inside 
bste^  of  outeide  the  fourth  (fig.  17^<,  a);  this  is  called  the  lea^il- 
Iny  flStlTfttion,  since  it  occurs  espCLiiilly  in  PapiUoiiaccous  corolks, 
wbriB  the  large  out^  petal  is  called  the  vextllum. 

Fig.  178. 
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F%.  ITS,  iBativtttioa  of  coroUu, 
«f  the  ecvoU*  of  »  PApilionAoeoafl  flower,    ti.  Contorted  iMtiviitaoB 
«Of«ilb  of  JtfWRk     C,  TalTBt**  fcrtiTntioD  tjf  the  ootoUa  of  Vitis.    u.  Pliiate 
■iilialiaB  of  yi«  ooroiU  of  OmtoUviM*. 

Hic  contorted  or  com^IuU  eestivation  is  produced  by  the  organs 
ilokdiikg  very  obliquely  on  the  receptacle,  as  it  w  ere  with  one  edge 
tviiLed  to  the  centre  of  the  fiower  and  the  other  roiled  round  the  next 
neoeeding  organ  (fig.  178,  b). 

The  valvatt  activation  presenti  Btill  more  modifications.  The 
Bvgizka  of  ilie  organs  may  W  directly  in  contact  (fig.  178,  c)»  or  they 
Ifetj  be  involute  (fig.  125),  or  indn2)Iimk^  or,  vke  vtrsd^  rtdnpJicatt 
(%!.  129),  or  conduplimte^  in  all  of  which  cases  the  roDed  borders 
ally  arc  in  contjiet,  and  not  the  absolute  margins.  When  tlie  organs 
IR  coherent  at  their  margins,  they  sometimes  become  plaited  or 
jlUmUf  mud  a  kind  of  ceimbination  of  this  and  the  contorted  form 
oeems  where  the  projecting  plaits  are  aH  rolled  round  in  one  diree- 
lioo  (fig.  178,  i.>. 

Tbe  caljx  and  corolla  may  both  have  the  same  ffistiration,  or  they 
■AT  be  dinerent ;  and  these  characton  generally  hold  good  through- 
MtHatuial  orden. 
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Id  ih%  MalTaoee  the  lestiTatioii  of  the  calyx  i§  ralTate,  and  that  of 
iha  oofoUa  contorted ;  in  Hypericum^  Dianihutj  &c«  the  calyx  is  imbii* 
cate  and  the  corolU  ooutorted. 

Some  additioDiil  letms  are  ueed  by  recent  authors  to  express  minute 
differencea  in  the  ffi^tiTatioai  furnishing  valuable  characters  in  some  of  the 
Urge  and  multiform  ofders  of  Monopetalous  plants;  but  it  is  unoec^a«ary 
to  enter  into  these  minute  particulars  here, 

169.  The  directioti  of  the  spind  in  imbricatod  and  contorted  teeti- 
nation  ifl  variable,  sometimea  even  in  the  same  plant :  occasionally  the 
direction  changce  in  paasiiig  from  the  calyx  to  the  coroUu ;  at  other 
times  it  remains  the  same ;  and  this  chanictcr  la  sometimes  constant, 
in  other  cases  rery  inoonstant.  In  determining  the  direction  of 
apirab,  right-hand  or  left-hand,  it  i^  usual  to  suppoee  one's  self 
standing  in  the  axis  of  the  organ ;  but  many  authors  suppose  them- 
aelvea  standing  in  front  of  it ;  for  instance,  in  the  place  of  the  bract 
of  a  flower,  which  gives  the  exact  opjicisite  of  the  former ;  hence  great 
concision  in  the  application  of  the  terms  cUxtror$e  and  nnistroru. 

The  Calyx, 
170»  The  calyx  is  the  outermost  circle  of  the  floral  envelopes.     It 
ifl  composed  of  modified  leaves,  called  seitah ;  according  a»  the  sepals 
are  distinct  (§  165)  or  coherent,  the  calyx  i»  termed  polysej^ahm 
(or  dialtfiepalouM)^  or  mon<yt^jKUout  (or  ^masepahuMy 

The  exceptions  to  the  absolutely  eztemal  position  of  the  calyx  liaTO 
been  pointed  out  in  {  164. 

171.  The  $epak  g^enerally  bear  more  or  leas  n^emblance  to  bracts, 
being  attached  bj  a  broad  base,  seldom  articulated,  witliout  any 
stalk,  and  of  a  green  foliaoeons  texture ;  not  imfi^uently^  however, 
their  texture  is  of  the  coloured  and  delicate  nature  described  as 
potaloid.  They  are  nstially  mtin ;  but  the  maifiiia  are  sometixiiea 
cut,  as  in  the  *Roee  (fig.  158),  and  they  are  eoesttooally  rednoed  to 
scale-like,  or  even  feathery  or  hair- like  processes.  They  are  like- 
wi*e  subject  to  the  production  of  pouches,  spurs.  &c.,  espedaUj  at 
the  lower  part,  both  when  difitinct  and  when  coherent ;  and  the  apex 
k  often  more  or  leM  prolonged  into  a  point  or  sjnne.  Thetr  mode  of 
Tenatioii  is  nsaally  like  that  of  the  sheath  of  the  leaf. 

Some  eooAiiion  is  liable  to  arine  iu  tht»  conditiott  called  a  n^enor  calyx 
(S  1&8),  where  the  wigment^  an>  tf«iH]lv  fr*>»':  if  we  ^upp^i^m  an  »dheit?nt 
tnbff  to  exiirt  below,  such  a  cal  vx  would  t»o  nionoscpaloii« :  but  the  so-called 
calyx-tub(^  is  uj^ually  a  cup-like  receptacle,  and  the  M'pals  alias  where  they 
appear  to  lie  inBerte<i — ^for  example,  m  Rosacea?,  UmbeUifene*  Cncurhita- 
ce«»,  Compusite,  &c, 

172.  In  ihepol^mMhm  calyx,  if  the  sepals  are  alike  and  sym- 
melncally  arrangei,  tne  oaljx  »  nfalar ;  if  some  of  the  sepals  ai« 
laigor  than  othen  {HdimUhemm^  Chsiranthut  (flg.  179)),  it  becoaea 
ttrijftiktr ;  and  this  is  still  more  the  case  when  Uie  sepals  differ  in 
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fam  as  well  as  size.  Some  of  tlie  most  remarkable  irregular  forma 
cf  polTBepaloas  calyx  o«?cur  accompanied  by  a  pctaloid  condition,  as 
m  ^€omium  (%*  180)  and  Delphinmm, 

Th»  ooloiuptjd  ciil jce*,  both  regul&r  (JF\iC?ma)  and  irregijlar,  may  he  easily 
BHlifcBn  for  cOFolifu ;  but  they  are  known  by  their  exterior  position,  and  in 
mmBcmam  by  tlie  existence  of  a  more  or  less  perfect  corolline  circle  witbin. 

173w  The  direction  of  emiyah  (whether  distinct  or  coherent)  ia  indi- 
eHed  hf  technical  terms ;  thna  they  may  be  ere^t,  cmmivent  (the 
points  turning  in),  divet-gent,  or  even  rejle^'ed. 

174.  lrV*hen  the  sepals  are  continent  or  not  separated,  the  mono- 
Mpal(m#  calyx  (fig.  LSI)  is  usually  described  as  a  whole.  The  part 
where  the  sepals  are  coherent  is  the  UiU ;  the  upper  boundary  of  this 
if  the  throat  (fnu^)  ;  and  the  free  or  spreading  portion  constitutes 
the  limA— composed  of  hbes  or  tetth  with  intervening  stnusts  when 
the  upper  part  of  the  sepals  is  raoro  or  less  distinct^  entire  when 
the  sepals  are  so  completely  condnent  that  the  compound  nature  is 
not  indieated  by  any  teeth  or  fissures  at  the  free  edge. 

It  is  iieceesary  not  to  confound  the  recepiaeidar  tuba  with  the  ealt/x-tube 
nOMir.  An  mire««t3gation  of  the  course  of  development  will  show  the 
uMnBCe  between  tbi^  two,  and  generally  itpeaktng  the  position  of  the 
pelils  and  stamens ;  if  the  latter  are  lierifftfnom^  it  is  proDahle  thatt  he 
tabs  below  is  rweptacular.  The  venation  and  internal  structure  will  also 
mtm  as  guidea  in  this  matter. 

175-  The  monosepalous  calyx  is  subject  to  the  same  kinds  of  modi- 
feation  as  that  in  which  the  sepals  are  distinct.  It  is  either  re^uhr 
or  %mg%dar. 

Of  <he  regular  kinds  we  find  a  large  number  which  present  forms 
admitting  of  general  technical  names,  such  as  tubular  or  cijUmlrkftlf 
gap  skapid^  infundibuUform  or  funnel-shaped,  campannlate  or  bell- 
rfu^iedt  urc^laU  when  the  tubular  form  is  expanded  below,  turhl- 

1^  Fig.  180. 

tTit  IrrmUr  pwly*(-pdoiit  c*lfi  of  ChHmndhms.    Two  of  llie  four  wpdi  w«  dlUtcd  or 

FW  tlO.  tm>){«kr  {lolfvepalooa  c^loort^  cdjnt  of  Ac<miimm  Jfwfdiw 
9^  in.  Bn^lw  AODOfteittloiu  oftlyx  of  SUtn*  it^«. 


XOSniOLOOT,  OR  COHPIBATITB  AHATOMT. 


mtU  or  fop'ihiiped  when  expanded  thove,  inflated,  when  the  lateral 
TOW  U  ow  or  roandidh  with  a  ntirrow  mouth  (fig.  181),  dkc  (So© 
§  182*)  In  some  species  of  Citmimuuln  there  are  regular  appendages 
at  the  bottom  of  Uie  sinust'S  between  the  teeth.  In  Primula  and 
tome  other  genera  the  tubular  ealpi  is  angular  or  pluiled. 

Calyoea  nearly  resembling^  the  above  are  rendered  irreg^ular  either 
bjr  a  greater  extent  of  disunion  taking  plaec  b<?tween  *otne  of  the 
sepals,  the  intervening  fissures  being  so  much  deeper  than  the  others 
that  the  teeth  become  associated  in  two  seta,  giving  a  bilabiate  con* 
dition  (fig.  1 82 V — or  bj  irregularities  at  the  btise^  where  a  shallow 
pouch  renders  the  calyx  ffibbous^  a  deeper  one  ioccatej  and  a  long 
narrow  {>oueh  forms  what  is  called  a  apur.  In  Pelarrfonium  this  spnr 
adherer  to  the  peduncle. 

In  some  instances  a  tubidar  development  of  the  receptacle  or  flower* 
et;dk  simulates  the  spur  of  the  calyx. 

Fig.  1^\.  Fig.  185. 

Fig.  184. 
Fig.  182. 
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'  -■    "■  ^  -.trt  of  ifnt/Htf. 

^  .iHmm,  trawnnl  by  Ui*"  prrtiitflil  cnJfl  ffj*rt*rllUii  \ty  « »j4pic)r  of  « 
M«l«ttl  «ttlfSf  wOfiUntitig  lh«  ripe  m^mnit,  €ii  Hj/oapf^mm*, 

Ihc  hxv  p<»rtJ'>n  ul  the  calj*x  of  Comi>oeite,  Btpaaeee,  and  Valeria- 
naoMD  ©xhibitiP  a  very  alwrrant  condition  by  appearing  in  the  form 
of  acalos,  bristles,  or  feathery  or  simple  hatni«  eoni*titnting  what  is 
caUml  iho pttppitM  (figs.  IS'l,  184).  In  Ventmnthut  the  limb  of  the 
calyx  18  undevelopinl  whm  the  (lower  opens,  but  expands  during  the 
rip<milig  of  tbe  fruit  into  a  crown  of  feathered  proeessea. 

F^trthar  dt^tjiih  respaetiiig  the  charaeten  of  the  calvx  are  given  under 
the  head  of  tbe  /VruMtA. 

17B.  The  duration  of  the  oalyx  variat  mndi.  In  the  Papaverac^e 
it  is  raducouM,  fulling  off  when  the  flower  opens ;  if  it  falls  with  the 
corolla  »cK>u  nfter  fertilization  of  the  ovules,  it  is  de^ndttotis  ;  very  fre- 
quently it  iBpentiMerU  daring  the  ripening  of  the  seeds,  as  in  labiatae, 
•amaSolMuicefi  (fig.  18oK  Compodta?  f%.  184),  &i\ ;  the  upper  part 
aoBiattiiiei  aeparatoi  by  a  cdretUar  alit,  leaiing  the  base,  as  in  Datura 
Siramomium ;  oeoaaionaUy  it  givwi  dtiring  tlie  maturation  of  the 
fruitf  and  ia  then  aocraecni,  fonning  in  PhyMalis  and  Trifdium 
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fragifermmf  tor  example,  a  vesicular  envelope  to  the  frnit.  In  the 
Mnrel  of  Peru  and  other  plants  it  is  marcescent,  remaining  and  grow- 
ing into  a  firm  envelope  of  the  fruit. 

T7u  Corolla. 

177.  The  corolla  is  composed  of  all  the  leaf-like  organs  or  floral 
envelopes  aituated  between  the  calyx  and  the  stamens ;  these  are 
ciUed  petaUf  and  may  exist  in  one  or  more  circles.  Where  many 
dzdea  exist,  the  inner  organs  often  become  stunted  or  deformed, 
md  more  or  leas  resemble  barren  filaments  or  abortive  stamens 
(Xymphaa).  Each  petal,  under  ordinary  circumstances,  intervenes 
between  two  sepals. 

The  petals  are  either  distinct,  and  then  the  corolla  is  called  polu- 
pettdous,  or  they  are  more  or  less  coherent  (see  §  155),  and  the  coroUa 
is  manopetalous. 

When  moiG  than  one  circle  of  petals  exists,  the  corolla  is  multiple  or 
double ;  this  is  normal  in  certain  plants,  but  is  very  liable  to  occur  from 
tnnsfonnation  of  stamens  &c.,  or  actual  multiplication  of  whorls,  as  in 
cultivated  flowers  of  the  Rose,  CameUiaj  HanunculuSy  Anemone,  &c. 

178.  Although  petals  depart  more  than  ordinary  sepals  from  the 
character  of  true  leaves  in  colour  and  texture,  they  present  greater 
lesemblance  in  some  respects,  siuco  they  usually  have  a  more  or  less 
developed  petiolar  region,  wMch  is  sometimes  of  considerable  length, 
at  other  times  a  mere  thickened  point;  and  they  arc  commonly 
articulated  to  the  receptacle.  The  petiolar  portion  of  the  petal  is 
called  the  claw  (ujiguis),  the  expanded  portion  the  limb  (lamina) 
(fig.  186).  Petals  are  likewise  more  frequently  cut  at  the  margins, 
as  in  the  fringed  petals  of  Pinks  and  the  laciniated  petals  of  Lychnis 
FloS'Cuculi,  or  they  are  deeply  di\'ided  into  lobes,  as  in  many 
Caryophyllaceffi  (fig.  187),  and  the  pinnatifid  petals  of  Scliizopetalum 
4c.  In  some  cases  they  exhibit  processes  on  the  inner  face,  which 
have  been  supposed  to  be  related  to  the  stipules  of  true  leaves,  as  in 
Lychnis  (fig.  188)  ka. 


Fig.  180. 


Fig.  188. 


Fig.  180. 


Fijr.  187. 


Fig.  194L  Prtnl  of  Dinnthu*. 

Fig.  l97.  Biiobud  |>otAl  otAlrin*  mtdia. 


Fig.  188.  Petal  of  Ifdkiilii.  with  maIm. 
Fig.  18tf.  BpazT«d  petal  otAj^iUgia, 
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The  rektion  of  these  intenud  acales  or  pToceeaea  to  the  stipiileA  U 
ferred  from  their  resemblance  to  the  U^itle  of  Ofasaea.    Thej  are,  however, 
gencnLlly  Apealdng,  merely  in^tAnces  of  ttmtum  or  excraaoencee  from  the 
petal T  founa  in  a  compaintively  kte  stage  of  the  development  of  the  latter. 

1 79.  The  forms  of  petals  resemble  many  of  those  indicatc*d  for 
aimple  true  leaves ;  in  additioii  to  which  others  occur  presenting 
curved  surfaces  :  these  are  caBed  simply  concave^  nai^^^tlar  or  boat- 
shaped,  eochUanfomi  or  sbaped  like  the  bowl  of  a  spoon,  &c. ;  or  they 
may  have  basal  pouchcB,  and  bo  gihJtous^  saccate,  or  spurred  (fig.  189). 
Others  have  peculiar  appenda^^  above*  such  tis  the  rrfgtj:  m  PoJt/r/afa 
and  the  strap- like  inflexed  points  in  the  petals  of  the  Umbellifene, 

The  term  nectary  is  vaguely  employed  to  indicate  certain  struc- 
tures of  varying  character  intermediate  in  position  between  the 
petals  and  the  stamens,  and  diiTerent  in  aspect  from  botb. 

180.  Petals  are  ordinarily  of  delicate  stnictxire  and  coloured, 
wlieiiee  we  derive  the  term  petahid ;  but  they  vary  in  texture  from 
a  membranaceous  to  a  tbiek  and  fleshy  condition,  snob  as  we  see  in 
Magnolia,  NtftnpTu^a^  &c* 

181.  Polypetahm  corollaa  are  regular  when  the  petaU  are  equal 
and  eymmetncallj  amunged ;  the  individual  petak  may  be  tbcmselvea 
either  symmetrical  or  oblique,  providcHl  they  are  all  alike.  Some  of 
them  have  received  spc^'ial  names,  Nueh  as : — the  romceouM^  where 
there  are  five  spreading  petals ;  the  UUaceou*,  where  six  petals  spread 
gradually  from  a  funnel-shaped  origin ;  car^ophijJlaceous^  whore  five 
petals  have  long  erect  claws  fipom  which  the  limbs  turn  off  at  a  sharp 
angle ;  cruciform^  where  four  sneh  long-clawed  petals  with  horizontid 
Hmbfl  vtand  in  the  form  of  a  cross,  as  in  the  Wallilower,  &c*  Blight 
degrees  ot  irr«g^dar%ty  arise  from  some  petals  growinjf  larger  than 
otfaen*  aa  in  the  ease  of  the  outer  petals  of  the  outer  flowers  of  the 
ooiymbs  of  /ftmt,  of  the  ambels  of  Umbdiiferai,  Ac, ;  but  more  stri* 

Fig.  19a  Fig.  192. 


¥]g.  191. 
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fif.  til  TibatoaocHqfCBWiiaii 
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Ung  irrcguliirity  remilts  f^om  unlikeness  of  the  petals  and  disturbance 
«f  0jnBielTT  in  their  insertion  or  point  of  emergence.  The  imperfect 
p$lt6DMm  of  Aconite  (fig.  190),  Larkspur,  &c.  are  examples  of  this; 
■ad  a  still  more  important  case  occurs  in  the  i}a2yiU(mm(Qns  corolla 
of  Ltffumino9<f  {^gsi.  193-195),  which  is  composed  of  five  petals,  of 
lUA  tbe  posterior,  the  va^vilhtm  (tig.  194  «)  or  standard,  the  largest, 
mil  J  iymmetrical  in  form,  is  placed  transversely ;  the  two  lateral 
(flg.  104,  ft,  ^)t  mostly  oblique  in  form  and  email,  forming  the  al^  or 
stand  right  and  left  with  the  edges  faro  and  aft ;  and  the  two 
(fig.  194,  c,  c),  also  small  and  obHqiie,  often  coherent  in 
mud  forming  the  carina  or  keel,  also  stand  with  their  edges 

_^  [em  occur  in  the  lai^  order  Legmninos©  of  almo.«it  eTcry  modi- 
of  thu  papiliouftceous  coroOitj  approaching  to  regularity  in  Tiaptimt 
V  ftnd  Btill  more  in  Coma,    Irregular  corollas  exist  also  in  the 
,  in  Violtiy  Balaaminsoew,  Bdargoniumj  Tropmdum^  &c.  &c. 


1^.194 


Fig.  195. 


Fig.  193. 


eoroUik 


V%.  194.  Th*  iMMinitod  oeteli :  «».  ^r-j^xiuxu  ^  ^» »*  m^m. .  ^ .^ , ..-...«., 

7%*  IMk  SnMnn'plBB  of  flor&l  cnvcloptrs,  sbowing  the  ^itirKtaon  of  the  p«talfl. 
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182*  The  mtmopetalmts  corolla  has  a  hthe^  throat,  and  ?^«i<6  like  the 
MOBonpalouB  calyx  (§  174) ;  and  similar  terms  are  used  to  indicate 
re  common  rerfular  forms,  Buch  as  tvhuhr  (fig.  192)»  cam- 
t4  (fig,  190),  ftmnehsh^iped  or   infun/UlvUform  (fig.    197), 
Ei  (fig.  198),  &c.,  a  few  others  being  requisite  for  the  corolla, 

aipecially  such  as  rotate,  when  the  tube  is  extremely  short  and 

Urn  Umh  spreads  at  a  right  angle  {Anft(]ianis\  hypocrattriform  of 
wd9m  ^ikapid  when  a  similar  limb  turns  off  from  a  long  slender  tube 
{iaaminmn,  Phhx)  (fig.  199),  i&c. 

183L  Irttg\dar  monopetalouB  corollas  often  furoisli  important  fiys- 
tiaatie  cliawters ;  and  sereml  of  the  forms  or  classes  of  forms  have 
^edal  teobnical  names.  The  Ilffuhte  corolla  is  tubular  at  the  base ; 
"      "      '      soon  occurring  at  one  sinus,  the  limb  is  turned  off  to 
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one  side  in  the  shape  of  a  flat  riband  or  straps  on  the  morgia  of 
which  occur  more  or  lees  distuiGt  teeth  indicatiag  the  five  component 
Fiff.  106.  Fig.  107*  Fig.  urn 


Fig.  loa 


riC'  ^^  Ciunt«nuliU*  enroll*  ai  m  QetOimA.         Fig.  ^»^  Crct^iUl*  Oftfoil*  olm  Hmth. 

petala  (fig.  200) ;  this  is  especially  found  in  the  ray  JlarMt  (§  131) 
of  C\>mpoutie ;  a  modiiicfltion  with  the  tube  and  limb  wider  in  pro- 
portion to  the  length  occurs  in  Lobeliaceoj,  The  lahtaU  or  hilahiaU 
corolla  of  the  I^abiatie  (flg*  201)  \h  formed  by  the  two  upper  peUla 
of  the  limb,  which  are  Bcareely  at  all  separated p  and  stand  apart 
from  the  three  lower  or  anterior  petals,  which  also  are  only  paitiixUy 
aeparated,  forming  a  lower  lip  opposite  the  upper  one  and  projecting 
forwanl  from  the  throat  of  the  corolla :  sometimes  tlie  upper  lip  la 
ooncaTe,  and  is  then  termed  (fidmU,  or  helmct-likc  ;  in  other  caaoe 
(4^1^)  it  is  almost  abertiTe* 

Alinost  ereiy  aodiflcetion  of  this  form  occuts  in  th<^  Labiatm,  a|>* 
proachiiig  to  an  almoat  Miliar  tiihulnr  oorolk  in  Mmiha.  This  form 
oeeitts  wo  in  tho  floriti  of  aouo  Compoaita  and  m  those  of  yarioui  Dip- 

FSg.  900. 


Fig.  30L 
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wlseie,  hawever^  the  upper  lip  is  3-lobed  and  the  lower  2-lobed  j 
in  tli«  HoiiT'Uckle  the  upper  lip  contaiDa  four  petuis;  iind  the  lower  la 


br  m  Bolitoij  one.     IWonka  Ima  au  inreguhur  corolla  intermediate 
I  hitahiaCe  and  niiaie  (tig.  20^). 

IS4.  The  permnatt  or  mttsk-Iike  cofoUe  ia  rather  indefinite  iE 
the  tjpe  of  it  occurs  in  Antirrhinum  {^g,  203),  which  ap- 
|voaehe0  the  lahiate  form  ;  but  the  throat  Is  closed  hy  a  gibbous  pro- 
jeetMni  (fonmng  the  palak),  giving  the  front  riew  the  appearance 
il  m  nmsk  with  a  broad-lipped  mouth. 

Thia  m  aeoomp&med  by  a  eimikr  ffMom  condition  of  the  base  of  the 
Itibm  in  AfiHrrhmum^  and  by  a  spur  m  the  saim)  .situation  in  Linarta, 
Abeomni  farm»  of  this  t^-pe  occur  in  Calceolaria^  Ulric%Uaria  (tig.  201) ;  and 
llfUM  tDto  the  hhiaie  fonu  by  such  corollas  as  thoieof  Melmnjfujrum  i&c,, 
tabular  in  Digiialis,  Forms  allied  to  this  occur  commonly  in 
e,  GesDeracea^,  Acanthacefei  &c. 

185.  When  the  throat  of  a  bilribiate,  or  irregularly  lobed  tubular 
ffiivillit  10  widely  opened,  it  ia  culled  rimjent  or  gaping. 

186,  Petab  when  distinct  bo  met  imes  exhibit  appendages  on  the 
ianm  fiwe  which  have  been  interpreted  aa  stipulary,  as  in  Ltfchnis 
(8g.  188);  in  lianuncuhts  wc  tind  a  minute  gcah  at  the  base,  and  in 
AriMUffJa  a  largish  scale,  simple  or  divided,  and  of  glandular  cha- 
t«eter.  In  monopctalous  corollas  we  often  find  a  circle  of  Bcales  in 
tiie  throat,  eiUjer  free  or  confluent  into  what  is  called  a  cor(ymt 
(oprmia),  sometimee  developed  ao  far  as  to  produce  a  long  tube  pro- 
jedizig  from  the  throat.  In  other  coses  there  is  simply  a  ring  of 
hairs  in  the  throat  (Mentha  &c,). 

In  most  ca»e»  the  scales  are  opposite  to  the  lobes  of  the  coroEa 
{6g.  205),  rarely  alternate  and  opposite  to  the  sinuses. 
£zAm{kle0  of  ciraleo  of  scales  in   the  throat  occur  eapecially  in  the 

Fig.  205. 


Fig.  303. 


Fig.  1304. 


f^lOi.  rtWDMiH  eoPolU  <nfAmti¥fkimum.  Fif .  904-  F«it*oii»|<*  MfoDftof  tJtnai/arkt. 
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Fig.  200. 


EorsLginAoeiB  {Myo§citU^  Symphytum,  ^^•)y  ui  Cmeuia^  k^  In  iVbr«*MiMff 
poUieuB  and  other  tpecies  the  corona  is  a  complete  rintr,  while  to  N. 
mgmdo  iiarcMWM  (the  D&ffodil)  it  forms  tht?  de«p  yellow  tube  projecting 
from  the  centre.  Some  aulhora  attribute  the^e  Vtructuiee  to  morms, 
and  derive  the  explanation  of  oppo^te  stamt^na  from  them  (}  140)  ;  others 
regard  them  aa  repreAentiiig;  a  circle  of  regular  atamen^  in  an  abortive 
conditioD;  and  the  alternate  scales  of  Samotua  may  repreaent  an  abortive 
circle  of  fitamenfli  aa  thia  would  restore  the  avrnraetpy  of  the  flower. 
ITsiially  they  aro  mere  outgrowths  from  the  petafa,  formed  by  mustion  at  m 
late  stage  of  deTelopmenl 

Theae  atmctiireif  d?  a  confusion  of  terms,  have  been  called  necknies  and 
neetarifiBroiia  aealea  (( 179).    The  terms  ^^aie  and  cortmd  tie 
more  exact  and  convenient 

1S7.  The  duration  of  the  corolla  is  eaduroust  f^^- 
duoutf  or  i^ertisttnt,  like  the  caljTL,     Occaaonally  it  falls        ((J| 
away  in  part  by  a  circular  alit,  as  in  Orohanehe  and         \Sf 

In  r«Ni  the  cadttcoua  aoro^  aepatate«  from  the  receptacle  ^J*Uj|^5!iI 
at  the  baaea  of  the  petals,  whicli  cohere  above  (uid  tall  off  pateJ«.flolitrfw| 
like  a  little  star  when  the  flower  opena  (fig.  206).  The  S^^J^ 
corolla  ia  moatly  deciduom ;  it  ia  p«ntflteDt  m  Crnnpanulu,     9hJptd^te», 

TJu  Perianth, 

1B8.  This  has  been  defined  aa  oonaisting  of  the  floral  eninelopee  as 
a  whole  when  composed  of  two  circles  of  Rimilar  organs,  or  of  one 
circle  (a  calyx  only)  when  the  general  character  of  the  Order  is 
MonochlamydeouA. 

Att«>mpts  are  sometimes  made,  in  cases  where  a  single  circle  only  exista^ 
to  diatiniruish  whether  this  should  be  calknl  a  calyx  or  a  corolla ;  if 
a  single  circle  of  stamens  stands  opposite  to  the  lobes,  we  may  auppose  a 
co^>lia  of  alternating  petals  to  be  suppreeaed ;  if  the  stamens  alternate 
with  the  lobes  of  a  simple  perianth,  nothing  would  appear  to  be  «up- 
pressed  between  them,  and  in  this  case  we  may  suppose  tnat  it  is  really 
the  calyx  supprsMsd. 

189*  A  large  number  of  the  Monocotyledonoua 
erddr*  poasess  a  petahid  perianth ;  that  is,  there 
an»  two  circles  of  petaloid  organs,  which^  from 
their  resemblance,  or  their  actual  ooherence,  have 
the  appeftiimoe  ef  a  m^  heaaunefeiia  whorl 
This  pmonth  may  be  reguhr  (flg*  207)  er  im*- 
mUar,  Uke  the  normal  calyx  and  corolla ;  it  may 
htpcUffhf^hm  or  num(^yUmi$;  and  the  out<?r 
ifaSle  may  dUfar  to  some  extent  from  the  inner 
In  form^  sixe,  and  colour,  without  other  irregu- 
larity. The  fonns  are  deecribed  by  the  same 
terms  as  those  used  fbr  the  calyx  and  corolla  (§§  175  k  1S2). 


Fig.  207, 
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We  have  a  re^ax  ipo\jfhjlhu9  periantli  in  the  Tulip  and  Lily,  a 
afslv  tnonciDhvllous  perianth  in  MemerocalltSf  Cmtvnlinritif  TamtiSj  &c,, 
•  nf«Ii  yllous  ptjmnth  with  unlike  circles  in  /m,  and  irrogular 

lolT^t  laathB  in  Zingiberaceie^  OrchidaceoOi  &c. 

>  ',  The  irregolar  perianth  of  Orchidaceae  (figs*  208  &  209)  re- 
^-TtiSi  especial  mention,  as  the  Order  is  very  large,  and  the  characters 
i  the  periajith  peculiar.  There  are  three  out^r  organs  (0^  a^  a)^ 
mate  or  Usas  alike,  and  usually  smaller  than  tlie  inner  ;  of  tie  inner, 
lie  lateral  (6,  b)  are  smaller  than  the  posterior  (h')^  ciiOed  the  lip 
\m  iah^iiai%%  which  is  often  excessively  developed,  and  even  divided 
Bio  miguma  which  receive  separate  names ;  in  many  of  om  native 
Qnixida  it  poeacases  a  spur  (fig.  208  h*)^ 

Idl,  Tlie  perianth  of  the  Palms,  of  Juncaceae  (fig*  210),  and  other 
BoBoeotrledons  is  composed  of  sc4ile-like,  fleshy  or  memhranous 
m^forn^  *nthcr  free  or  confluent,  approaching  to  the  condition  found 
m  Uke  Glunuferse. 

Fig.  209. 


P!g.308. 


Fig,  210. 


f|^  IdA.  flowr  of  aa  Ore^bit,  t^n  in  lU  futnnl  pcidtioii,  whei^  owini  to  the  twistitiiic  of 
lb*  iattfior  omrf ,  the  ulterior  pftrt  it  aborp  tod  tbo  |]Osb*rior  Wlow.  o,a,  sk 
f«prc<iiriit  iirpab;  h,b^  the  Utenl  p«tftU;  &'»  th«  UbcUtuxi,  proloDi^i*d  behind 
«t  the  bM»  into  ■  ipor,  h*. 


f%.fia>  flower 


i-pka  of  Uie  Qow^r,  with  the  Mme  rcfefonoet. 
ef  XtiralA :  d,  the  S-mprcmf  Msljr  pcrtaath* 


IW-  The  perianth  of  tlie  Monochlamydeoua  Biootyledons  is  very 

wisd  in  form,  texture,  and  colour.     It  may  be  monophfUmts  or 

ftlgpkyllmm,  and  then  rtffular  (fig.  211)  or  irrepdar  (fig.  212),  and, 

[WMTtft  petaloid  or  »epah\d.     It  is  reduced  to  the  lowest  state  in 

Paplar  (fig.  213),  where  it  is  a  mero  membranous  cup;  and  it  is 

in  the  allied  genus  Sali^r^  as  also  in  the  Ash  (fig*  214), 

A  OMHiopliyllouis  coloured,  regular  periAnth  exists  in  ThvmelacejB 

{ikfkm) ;  iha  dull*coIouii^  monophyUous  perianth  of  Antt&lochia  is 
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im*g:iilar  (fig*  21:3).  The  monuplijUous  eepaloid  perianths  of  Ulmm»Ktid 
CttM4iMra  (figSL215,:2lO  Kl'c,  are  t^g^iiliu*;  the  polvphyllousi  a^paloiil  periflntk 
of  Urdcnceie  b  abo  re jnilnr.  In  Poli/gmtumf  the  regiiliir  mououbyUoua 
periiioth  is  partiallr  pftalmd*  w!ii]e»  in  the  miiw  Order,  Jlumex  aod  J^eum 
iiftve  a  double  circle  of  unequal,  wholly  fiepaloid  oipms. 


Fig,  211. 


Fig,  212. 


Fig.  213. 


^.  Vis.  ImffuUf  (wvittth  oT^rMdMU*  OmuMII*. 
Fig.  Si:k  Ftovfr  <jf  ih«  Pfi]il«r :  J ,  fttNB  •  m^  cstlUii ;  ^ , 
«acli  with  »n  &tK>rtiY«  pfJanthi 

103.  The  perianth  of  the  Olnmiferous  Monooot^ledons  requiret  | 
special  mention. 


Fig.  215. 


Fig.  sia 


Fig.  214. 


<x 


S!$>SI4  yafc#d  towir  of  <b»  AA  (|»wfa«#  ii^iliiir). 

Rfr  ItH  floMr  «f  Hi*  BbA  ( tntaitu).  with  •  rmpUf  MiMAtd 


p<pUuit]i. 


rmih  httUif  ft  fFgvttf  [wri^sUi. 


X  ulthtwo 


In  the  Orafliest  as  alreadj  menHoncd  (§  126),  the  flowew  are  borne 
in  fpihdfit,  Qjiaf>ctated  in  afiikei*,  or  paniciee.  A  «pikelet  of  the  Oat, 
for  «3uimple  (fig.  217),  exhibits  at  its  baiic  a  pair  of  green  mem- 
hfunnos  dcidiaB^  iht^  glumes  (a,  a\  mon*  or  les^  encloaing  all  the  inner 
part* :  tluste  are  regarded  nn  brnda,  forming  a  kind  of  inrolucre ; 
and  within  them  are  found  one,  two^  or  more  flowers.  The  flowers 
aneoeed  one  anotiier  altcnmtdT  on  a  raehU;  and  earh  is  compoied 
of  two  acalea  reeembling  the  glumeft^  but  amaller,  called  paUs  (paihm 
or  ^xtmtUa)  (figs.  217-21d,  h^  I') :  the  oater  one  of  tlicse  is  the 
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bat  the  inner  one  is  forked  at  the  top,  and  often  has  two 
Atiact  principal  ribs  ;  hence  it  is  regarded  as  composed  of  two  con- 
fBOUt  parte,  making,  with  the  outer  free  one,  three  sepals.  These 
fifes  or  calycine  scaJes  often  bear  a  projecting  bristle  {awn,  arista)  at 
Ik  top  or  on  the  back  (fig.  218  b*) .  Within  the  pales  (fig.  219)  occur 
two,  or  in  eome  Grasses  three,  little  hypogynous  scaEdes  (lodicvlce, 
X,  x)f  regarded  as  abortive  petals ;  and  to  these  succeed  the  stamens 
adpistiL 


Rg.  217. 


Fig.  218. 


Fif .  917.  Spikplct  of  the  Oat:  a,  a,  glomes:  b,  b,  the  outer  pales  of  the  two  florets. 

Fff.  21!^.  One  floretdetached  and  opened:  6,thcout4!ri>ale(withanawn6*);  6',the  innerpale. 

r^  Sift.  The  name,  miynifled,  with  the  outer  {lale  removed :  b,  the  inner  (double)  pale;  #,x, 
the  hdieuue  or  hrpogrnous  scalefi  represtmtine  the  petals,  within  which  are  the 
three  stamens  and  the  ovary,  with  itd  double  leathered  stigma. 

Some  authors  regard  the  pales  (especially  the  outer  one)  as  well  as  the 
rlumes  as  bracts.  The  hvpogynous  scalcs*^  are  three  in  number  in  StipOy 
i*;iEtoring  the  sjinmetrv.  Tha  upper  glume  is  sometimes  abortive,  as  in 
Lninimy  while  in  Xardits  both  ore  nbscnt.  In  Alopectints  only  one  pale  is 
dcTvloped.    The  spikelet  often  contains  one  or  more  imperfect  flowers. 

194.  The  perianth  of  Cyperacctc,  where  it  exists,  presents  a  still 
simpler  condition,  analogous  to  that  in  the  Amentiferous  Dicoty- 

Fig.  220. 

Fig.  221. 


Fif.  00.  Flower  of  Scirpu*^  the  essential  onrans  snrronnded  br  a  drcle  of  Mstles. 
r^.  ZSL  Female  flower  of  Otrejr:  a,  the  p^riffynium.  or  perianth,  in  the  axil  of  a  bract; 
b,  the  tubular  pnigjfmium  out  oiMin  VerticaUj,  to  show  how  it  sorroonds  ths  pistiL 
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ledons,  and  in  some  caAOs  is  abortive.  In  Scirpug  (fig.  220)  it  oon- 
Biflts  of  a  circle  of  bmtlee ;  in  Eriopftorum  it  is  a  ttift  of  bairs> 
which  grow  out  into  a  **  lock  *'  of  cotton  as  the  fruit  ripens.  In 
Cartas  {ftg.  221)  there  is  an  urcoolate  or  inflated  tubultir  perianth 
ipen^nium  or  utriculus)  surrounding  the  pistil  of  the  fertile  or 
female  flower,  which  atanda  m  the  axil  of  a  brat-t ;  Ci/p^ruSf  Clmliumf 
&o.  have  the  eaBential  organs  naked  in  the  axil  of  a  bract. 


Sect*  9.  The  Esss^itial  Orgaits  of  Flowrbs, 

195.  The  essential  organa  of  flowers  conaist  of  xt^mens  and  pistils, 
both  of  which  are  present  in  perfect  flowers,  although  these  latter  may 
bd  inoomplrUf  from  the  abaenoe  of  floral  enrelopes.  In  diditwus  or 
widMtmtal  flowers  the  eiamens  or  pistila  exist  alone,  and  tlie  flowers 
ore  consequently  impfff^ei* 

Am  the  atamen  poaacMM  a  determinate  phvsiological  function,  tberecan 
be  no  organs  pkvmob^imSjf  iutormtMiiate  betwefo  petals  and  stamens  ; 
but  organsi  mnr^oloff^ealh  mtenoediate  occur,  not  only  normally,  as  in 
the  flowers  of  ^^mphtM  (i  140),  but  such  stmctures  are  very  common  in 
monstrous  doable  flowers,  bearing  anthers  or  poUiniferous  looes  upon  tbe 
boidot  of  petals.  The  morphological  eonnexioD  is  also  kent  up  by  the 
ixiiteiioe  or  sterile  fllameDts  or  atamen-stalks,  which,  like  uie  nlamenta 
of  perfect  stamens,  may  exhibit  a ^;>«€d6iW  character, 

dtill  less  can  there  lie  any  phymahgical  intermediates  between  stamens 
and  piAtik,  as  tbe^  represent  the  diatinct  sexes;  but  here,  again,  morpho- 
lo^cally,  ooimexioii  is  occasionally  shown  in  monstrous  flowers,  where 
imperfect  csgaiia  present  themselves,  partaking  of  the  outward  characters 
both  of  rtMiMiift,  and  carpels. 

AbortxTe  oigana,  referable  either  to  the  corolline  or  the  staminal  drdes 
or  esereaoenoes  thexe&om,  have  been  already  referred  to  (J  186) ;  but  it  ii 
desirable  to  notice  more  particularly  the  conrlition*  of  those  structures 
which  are  commonly  deacribed  under  the  name  of  dijkk.  The  simplecrt 
state  is  that  of  one  or  more  glandular  papilla;,  upon  the  receptacle,  as  in 
the  Crucifene  ($  141))*  In  the  Cmssulaceo  (Mmiri  SM^ptrrifMm)  we 
End  a  circle  of  glandular  bodies  outside  tbe  earpels 
and  between  these  and  the  stamens.  In  Oe^HSOj  the 
Vine,  and  other  flowers,  there  is  a  fiye-lobed  hypo- 
gjboiis  disky  the  stamens  being  inserted  outsi<le  or 
SkwMi  ^  lob^  In  CUnu  (fig,  22^)  th««  disk 
IbfOia  a  pei^bct  ring  r¥>und  the  OTsry.  In  Gauitheria 
there  is  a  double  cticle  of  scales  between  the  itamens 
and  the  oYanr.  On  the  other  hand,  in  Vinea  there 
an  two  glands,  alternating  with  the  two  caipels  of 
the  miy.  The  «liidT  of  these  structures  is  rery  in- 
tf  IB  figaid  'to  the  reduction  of  irrpgolar 
»l«QgQhir^7aa  Some  of  the  structures  are  y,,,^flfCtty^,rttliiS" 
fpetila  or  atiaie&t ;  and  m  other  cases  they 
>  te  dtvelopmentt  of  the  receptacle  itself,  JI^ITiS' 
ooii0titiitifigwhatDeCai)doIlenamedthefenii({l^)-    ST 
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The  calyx  and  corolla  having  distinctive  collective  names, 
I  terms  are  sometimes  used  for  the  assemblages  of  stamens 
i  oC  a  flower :  the  stamens  collectively  constitute  the  an- 
\ ;  tiie  combination  of  carpellary  organs  forms  the  gt/tmcium. 


Th€  Stumem* 

If?.  The  eaeential  character  of  a  stamen  is,  that  it  is  that  organ 
>  formed  the  poUen-g rains,  the  bodies  by  means  of  which 
ion  of  the  ovTiles  is  effected.  A  completely  developed 
ifig>  223)  exhibits  two  principal  regions,  the  Jilament  or 
oorreaponding  to  the  petiole  of  a  leaf,  and  the  anther  {h\ 
ndiii^  to  the  blade  of  a  leaf^^ — which  is  a  hoOow  body  con- 
;  Ibe  pollen,  and  is  therefore  the  only  essential  part  of  the 
\  tbe  filament  may  be  wanting  or  merely  rudimentary ;  and  the 
remains  sestUe^  like  a  leaf-blade  when  the  petiole  is  not 
The  normal  position  of  the  stamens  is  between  the 
land  the  pistil ;  each  stamen^  under  ordinary  circumstances,  in- 
.  between  two  petals  or  is  alternate  with  them,  and  therefore 
or  opposite  to  a  sepal* 
Tift  bstfie  of  the  filament,  or  of  the  so-called  sessile  anther^  is  nsnalty 
rtldbffrf  to  the  receptacle  wh(?ii  thme  orguia  aie  free  (§  1^7) ;  but 
I  OQ^ditioii  U  more  or  less  disguised  when  the  stamens  are  adherent  to 
ini^  ooarolU,  or  ovary* 

lis.  Slcarile  filamente,  t.  e.  such  as  are  devoid  of  anthers,  occur 

\hmaMjAQfwerB  ia  regular  circles  (§  152) ;  and  not  unfrequently  one 

fe  atani6Bii  exist  in  this  condition  in  unsymmetricai  flowers. 

these  Biammodia  are  reduced  to  mere  nestles,  as  in  the 

lileUlBen  of  Scrophulana  (fig.  224),  or  to  glandular  papillie,  as  in 

Hi  flewers  of  many  Cnicifene, 

m.  Tht*  Jihm^nt,  in  its  usual  conditioii,  is  a  slender  thread-hlLe 

I  to  the  anther,  and  in  this  etat^  is  termed  ^/f/b mi.     SometimeB 


n^.223. 


Fig,  226. 


fig.  224. 


dtAttmm^w^ 


-.,  ft.  the  uithtr. 

kid  oprtt,  iliowiof  tbe  four  didjauum*  ilaflieiii  umI  the 

,  fir  fUnuiiode. 

ft  trifld  ULuaeDt. 


k 
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it  ifl  almost  hair-like,  and  incapable  of  supporting  tho  weight  of  the 
anther,  when  it  is  capillary,  aa  in  the  Graanee ;  while  it  is  still  more 
frequently  thick  at  the  base,  dimiuishinj?  fjrradnally  upwards,  «o  aft 
to  become  atvl-ghaped  or  tuimkUe*  In  a  few  instanotss  (i'rti4^)  it  ia 
ffu>niliform,  or  like  a  row  of  beads.  In  other  caaes  it  is  more  or 
le»s  cxpa IX lW  into  a />ff«/oiW  condition,  hb  in  Erodium;  in  CftmimnuJm 
it  ia  oxpiinded  in  thiii  manner  at  the  base.  OtnitJwijtihmi  has  the 
filament  dilatttl  in  this  way  throughout.  The  dihitod  tilnroent 
fometimes  exMHta  dwlsiom :  in  Onimht  it  is  forktnl  at  the  aummit, 
the  anther  standing  on  one  point ;  in  Allium  (fig.  225),  AhfUKum 
ealycinumy  Omiihofjftlmn  nutans,  ^c.  the  filament  terminates  in  three 
teeth,  the  middle  one  beanug  the  anther;  and  in  A!lium»aUvum  one 
of  the  lateral  t4M?th  forms  a  kind  of  tendrih 

In  some  jilants,  as  in  Mallows^  some  Myrtacetp,  Jlifptrieum,  Ac.,  the 
stamens  are  very  numerous  and  are  arranged  in  fascicles.  The  study 
of  the  development  of  tliese  liowers  shows  that  in  most  cases  these 
fascicles  are  originttlly  single  organs,  which  become  subset] uently 
divided,  or  rather  branc^hed,  so  that  the  fuseicle  of  stamens  in  such  a 
case  may  \te  compared  to  tho  compound  leaf. 

200.  Appendageis  of  other  kinds  are  also  met  with,  such  as  a  pai? 
of  tfUuuhdar  vroeet9e$^  standing  like  stipalos  near  the  base,  in  Lau-i- 
raoeat  (fig.  233),  a  single  fjmr  in  Rosemary ;  while  in  Borwjo  the 
^filament  appears  to  arise  on  the  face  of  a  scale -like  body,  and  in 
Bimaha  and  Larrm  it  stands  at  the  back  of  an  analogous  scale. 

The  acal^-like  orfrans  situated  at  the  base  of  filaments,  or  connected 
wit'   "     '  ^       ^  ns  ( TVtoM)!  are  by  some  regarded  as  furnishing 

at  1  lie  of  eAerwii  {)  1  -19) ;  hut  they  are  mote  probably 

miTMj*  i>i«rr*'[]  iMiM^  I u  eumpottnd  stiuaens. 

IJOl.  The  anther  has  a  typical  form,  which  is  subject  to  Tcry  great 
modification  in  dilfereut  cases,  A  ref^ular  anther  (fig,  22«),  h)  is  an 
oblong  body,  divided  perpendicularly  into  two  lol>en ;  tbe  dinsion  is 
nsually  marked  by  a  firrow  on  the  ffsce^  and  a  ridge  on  the  f^arh 
(or  dorsum)^  The  central  region,  which  is  soUd  and  represents  th« 
midrib  of  a  leaf,  is  chilled  the  conneetive ;  the  lobes  are  hollow  dila- 
tations of  the  laminst  and  contain  the  p^f^.  At  each  borderi 
usttaUy  rather  toward  the/a€«,  is  a  vertical  hne,  called  the 
indtcating  the  place  where  one  class  of  anthers  split  open  to  discharge 
the  pollen. 

202.  The  anther  is  attached  t<i  the  filament  in  seraral  ways :  if 
the  filament  runs  directly  without  interruption  into  the  base  of  the 
ff  like  the  stalk  of  an  ordinary*  leaf,  it  is  said  to  l>e  innaU 

01  ,  if  the  filament  runs  up  the  back  of  the  anther  as  it  were> 

so  that  the  latter  is  more  or  less  ftt<c  at  tho  base,  the  anther  is 
mhais  Of  dorsijhril ;  if  the  filamimt  is  attached  by  »  slender  ajiex 
to  about  tho  middle  of  the  back  of  the  anther,  the  latter  is  vsrsaidsn, 


I 
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Rg.226. 


b  tbe  Tulip,  tlie  oapillaiy  point  of  the  anther  runs  up  into  a  conical 
ft  in  the  \mme  of  the  oonnective. 

203.  The  modifications  of  the  anther  result  from 
minus  caiuea — ft(na  development  of  the  connective, 
from  the  presence  of  appendages,  from  variation  of 
im  of  the  anther-lobes,  and  from  special  conditions 
d  the  internal  cells ;  and  there  are  also  important 
iilFiniiniH  in  the  mamier  of  bursting,  or  dehiscence, 
kt  the  discharge  of  the  pollen. 

204.  The  cotuMcHve  is  normally  a  solid  rib,  run- 
ibg  np  the  middle  of  the  anther.  If  the  lobes  of  the 
tndier  extend  upward  or  downward  beyond  it,  the 
nnmit  or  base  of  the  anther  (or  both)  becomes 
ttmrginaie.  On  the  other  hand,  the  summit  of  the 
nmectiTe  is  prolonged  in  a  membranous  form  in  Viola^ 
■d  also  in  the  Composite.  In  Paris  (fig.  226)  the 
ipex  is  lengthened  into  a  point,  also  in  Asarum, 
Magnaiia,  ^. ;  in  XyJopia  into  a  fleshy  mass ;  in  the  Oleanders  into 
a  feathered  process,  hfi.  In  two  of  the  stamens  of  Viola  the  base  of 
^  connective  has  potaloid  spur-like  appendages ;  and  still  more  re- 
Bukahle  states  occur  in  the  Melost^macese. 

At  other  times  the  connective  cx|)auds  transversely,  so  that  the 
ktbes  become  more  or  less  separated  ;  in  such  cases  it  may  be  ovate^ 
orhieuiarj  Ac.  (Melissa,  the  Lime-tree,  &c.).  This  is  especially  the 
case  with  the  lower  part :  and  examples  may  be  found  illustrating 
this  point,  forming  a  series  firom  the  state  where  the  bases  of  the 
jobes  are  but  slightly  separated,  to  that  in  which  they  are  inclined 
tocher  at  the  summit  at  an  angle  of  45°  ( Tltex) ;  or,  further,  the 
ikuea  are  carried  out  and  up  till  they  arc  horizontal,  as  in  Stachjs, 


Stamen  of  Port* 
quadrifblia. 


Fig.  228. 


Fig.  227 


Fig.  229. 


Yi§.  227.  Stanifn  of  Salria  qfflrinufut,  witti  n  hnlf-ftnthrr  contAiniii|(  i>ollra  and  the  other  half 
tMUTTfii,  ik^i«rat«Hl  by  the  bifun*ation  of  thv  connectiTe  fWnn  th«  •ominit  of  the 
flUunrnt. 

Y^.  22^.  On->u)i  of  «taini>n«  with  Minuat*'  anthm,  of  the  male  flower  of  a  Gourd. 

FiK.  2S9'  Stamen  of  Vaeciniuut  uii^HO»um. 
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FfunMa^  Ac. ;  while  in  other  infltances  this  goes  so  far  that  tho 
coanective  grows  out  into  two  distinct  arms  from  the  summit  of  the 
filament,  bearing  the  ftoUtary  anther-eells  at  the  tips:  in  8ah'iit 
(fig.  227)  one  of  the  lobes  is  abortive,  and  represented  by  a  petaloid 
jdate. 

205.  The  lohu  of  the  anther  are  commonly  oblong;  in  th# 
Grasses  they  are  linear  i  but  they  vary  with  the  form  of  the  con- 
nective, and  are  sometimes  lurutU  or  renifomu  In  the  Cucurbitace© 
they  are  remarkably  convoluted  {innu4jU)  into  a  flat  scroll -like 
form  (fig,  228).  Not  utifrequontly  they  are  attenuated  upwaidf 
into  free  points,  as  in  Vacciniitm  (fig.  229) ;  in  the  Melastomacess 
the  two  lobes  become  eoniluent  iut/)  a  tubular  process  at  the  summit; 
while  appendages  are  oocasionally  met  with  at  the  bases  of  the  lobes, 
as  in  BHm  (fig.  230),  &c. 

200.  The  lobes  of  most  anthers  cExhibit  internally  four  ctll$  (or 
heiilf)  in  the  early  stages  of  development,  each  lobe  being  divided 
into  two  by  ^B  9$ptmn  extending  from  the  connective  to  the  suture 
(fig,  231 ),  The  septum  is  more  or  less  destroyed  during  the  matura- 
tion of  the  pollen  in  most  cases,  leaving  the  anther  tmo^Ud^  or 
bUocular  (fig.  232).  In  some  cases  the  internal  substance  of  the 
ooimectiTD  is  likewise  absorbed,  producing  a  true  uniloeular  anther, 
ts  in  Akh^mUla  and  in  Malracea}.    In  other  cases  the  four  cells  are 
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Fig.  230, 


Fitr,  23,1, 


Fig.  231, 


Rg- 


of  BHwi  «fo«r««. 
;iioiior  •■  uilbpr,  Ita  t«o  l«bM  iiai  4M4«d  fala  tif«  mU4  by  Ilia  «^^ 
fraa  ilkai  ooaB««yf«  lo  In*  mtmtm. 
Mm  oTft  bilooiilitf  MiUifr  (lli«  mIb  ]»te  brva  ibaaf^^). 
■MS  of  XAwni*  AiTttM*  Haviflf  ft  i>«pU 


U<n|  uaJi«r«tlli  oy<fg«kgd«Mtctw»>MJ 


TCleiiied  perfect,  as  in  the  ^pitadfUotrntar  anthers  of  Buttmm^  where 
fliey  are  paraUel,  and  of  some  Lauraeeie,  where  they  become  vbliqut 
ae  &at  the  summits  are  aU  turned  towards  the  face.  The  iiimuliaU 
imilocaUr  anthers  of  Gomphr^M  and  Stiliia  are  so  called  firoia  Mug 
only  halree  of  anthers  in  which  one  lobe  is  abortive  or  wiipprosied, 
Anomaleus  one-oelled  anthers  occur  in  iV^^lci.    The  unilooular 
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a&tlien   of  the   diadelplious   stamens   of  FumadacGca   are 

207 m  When  the  anthers  are  mature,  the  eells  or  loculi  open  and 
ibfliiiifcri  Hie  pollen.  This  dehiseence  lakes  place  in  different  ways ; 
iwtHf  be  mtiuralf  jiorous,  or  ojtermlar, 

BiUmrtil  dehiscence  is  the  opening  of  the  walls  by  splitting  down 
wrtiadly  at  the  sutures,  and  turning  back  like  folding  doors ;  this 
11  tbe  iDore  frequent  case.  A  transverBc  slit  is  formed  in  the  uni- 
anther  o£  AlcIiemUhi\  in  Lnttajiduhj  imA  in  Lemna, 

dfihiiBceikce  is  where  definite  orifices  are  formed  at  some 
fmt%  <rf  the  wall  of  the  loculus,  as  at  or  near  the  summit  in  SoJamim, 
Inneei^  (figs.  229,  230) ,  &c. 

{Jptrcul4ir  dehiscence  results  from  the  partial  separation  of  a  por- 
tbn  oi  the  wall  of  the  loculus^  in  the  form  of  a  kind  of  lid,  as  in  the 
Igl^CfTji  where  the  front  of  each  cell  si)Hts  otf  at  the  sides  and  hase» 
mi  tnms  back  as  if  hinged  at  the  top.  In  the  Lauraeea;  (fig.  233) 
ve  ind  either  two  or  four  little  hds  of  this  kind,  opening  the  two  or 
&ar  eells  of  the  anthers, 

208.  The  stamens  of  the  Gymuospenuia  present  remarkable  con- 
iliiHiB,  which  require  aeparate  notice. 

Among  the  Conifene,  the  stamens  of  Pinm  constitnte  the  entire 
Wt^  flfywers,  and  are  conjoined  into  male  cones,  each  anther  forming 
%  teale  of  the  cone  ;  they  arc  bract -like  plates,  bearing  on  the  lower 
fete  two  parallel  anther-lobes  (bursting  Ion gitndin ally  or  irregularly), 
which  the  connectiTe  extends  more  or  less  as  a  scale-like 
Id  Ciipre»s%(s  the  form  of  the  antber  is  eccentrically 
(§  89),  the  lobes,  three  or  four  in  number,  standing  imder  the 
JWffltiinriTifr  connectiTe ;  and  it  is  similar  in  Juni^iertis  and  Thuja* 
Jm  Tkanu  the ptUatti  connectiTe  is  more  symmetrical,  and  radiately 
pwrted  aboTe,  haTing  from  three  to  eight  Tcrtical  anther-lobes  be- 
iwth :  eome  authors  regard  this  as  a  group  of  monadelphons  stamens. 
Ib  the  Cyeadaceae,  where  the  anthers  arc  scattered  in  large  num- 
Wn  {jfrer  tlie  lower  face  of  the  scales  of  the  male  cones,  they  occur 
WMify  in  the  form  of  groups  of  four  simple  anther-lobes,  with  longi- 
Wbal  debiso^ce  and  arranged  in  the  form  of  a  cross.  These  are 
mttMy  described  as  parcels  of  uniloculur  anthers. 

SO®.  The  stamens,  taken  collectively*  present  a  number  of  cha- 
mlerVf  which  have  received  technical  names.  The  Bumber  of  sta- 
mfBbB  in  a  flower  is  indicated  by  the  terms  mofi-androus^  di~amirotis, 
4e. ;  when  more  tban  twelve  exist,  the  term  j}oh/-androM  is  em- 
ptojed.  \^lien  the  nambcr  of  the  stamens  is  equal  to,  or  some 
BtuttlJe  of,  the  number  of  petals  in  the  corolla,  &c,,  the  fiower  is 
mtUmcmtma ;  when  the  number  is  different  (as  in  Scrophulariaceie 
4e.)  the  flower  is  aniso$tem<moits, 
210*  Two  cases  of  inequality  of  length  of  the  filaments  are 
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distinctly  named,  viz.  the  clidijnamouM  condition  (figs.  234  Sl  235), 
when  there  arc  two  pairs  of  biameus,  one  ptkir  longer  than  the  other, 
charaeteristic  of  many  irregular  Monopetalons  flowers  (Labiate, 
Bcrophnlariacea?.,  &c*),  and  Mradifnamam  (fig,  236),  when  there  are 
four  long  stamens  and  two  short  ones,  characteristic  of  the  Crucifene. 

211.  The  term  iiicluded  is  employed  to  denote  that  the  stiimens 
do  not  reach  beyond  the  corolla ;  ej^-serUd,  that  they  are  protruded 
from  it ;  while  dedivmU  means  that  the  exserted  stamens  arc  all 
curved  over  to  one  side. 

212.  The  stamens  are  subject  to  apparent  conduence  or  cohesion, 
like  the  other  organs  (§  154),     If  the  filaments  are  only  partially 

Fig.  234 
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fSf.  9S4  CoroUft  of  m«dU«i4.  bid  fl|>fla 
Fitf.JM.  Tf9«radjiiMiMMUibiiMM«fth« 


to  iJtour  lh«  dldrttOMMM 
to  «lkow  iHe  didTBioMN*  ' 

Willibirer 


sepOFsted  so  that  they  fcmn  a  tube  Burrounding  the  style  (or  a 

Fig.  238. 

I^lg.  240. 
Fig*  399. 


FSg.S87. 


Vu  m.  DisiAalblioiit  ■Uii 


dka^lpboo*  itiBtti  (tb#  liitk  iifcl«» 
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in  a  staminate  flower  of  a  diclinous  plant)  (fig.  228),  the 
9Te  mimadelphous  <fig,  237),  as  in  ilalvacea?,  Camdiia,  &c. 
la  f^mariaoesB  they  are  cohereEt  into  two  e<]nal  parcels,  while  in 
■BIP  LB^umiiioeiEt,  of  ten  sttimenB,  nine  are  nrnt^nl  together  and  one 
he;  time  states  are  called  diathljtkoits  (iigs.  2;itH  &  23t>).  In 
tj^CDcmcem  we  have  triadtl^Imus  (fig.  240)  and  ptntmitiphom 
ai»;  bat  these,  as  also  the  state  in  Aunintiaeeoe  aud  various 
UfttBoem,  are  generally  denominated  poh/addphous  (see  §  1^9| 
^jpuiiiiil  stamens). 

flSL  JSyngenesioua  aignifieB  that  the  ffl amenta  are  free,  but  the 
flibeKV  ooliereDt  (%.  241),  ixb  in  Compodt4C  and  Lobelia  ceie. 
9fmmdroH9  indicates  confluence  of,  or  want  of  separation  between, 
^iMQS  9Md  pistils,  such  as  occurs  in  Orchidacose,  Asclepiadaceie, 
IriiiflTfirl^fiT^  <kc.  (fig.  242),  These  terms,  together  with  those  de- 
^^itiTe  of  adJituon^  perlgijnmni^  tphpjnmi8^  *S:c.,  have  already 
Im  sxplained  (§  157),  as  also  the  meaning  of  the  words  mcmoBGUius^ 
fariiw«,&c.  (§151). 

214.  Usually  what  ifl  called  the  face  of  the  stamen  is  turned 
ivmrds  toward  the  ovary,  and  it  is  then  said  to  be  introrse ;  hut 
^s  f iwififi  the  reverse  state  exists,  and  the  face  is  turued  towards 
^  flocal  envelopes^  as  in  Banuneulus^  Cokhkumt  &c,f  when  the 
gjoaflBS  are  termed  ea^trorse. 


f5g.241< 


Fig.  242* 


Fig.  243. 


f)m,MX*  Bpigtmemotm  •bumena  of  Crnnpodtie:  a,  the  a]ith«»  BTirronmlini;  th«  AtTli*  ri  « 
•baKlh;  6,  the  uithcr*  rrmoff^d  und  iitir««d  oat,  ibowjng^  rb<'  fm-  flloinrnto. 


fWj,  fia  S«tlan of  th«  loiTf r  part  of t)u<  in'riaDth  of  ArMolopkia^t^nUd  on  thr  inf<  rior  orarj. 
Id  «ji^  ATitf  of  the  penanth  is  two  the  ityle,  with  tin?  iJhrrenl  4nlli*^r»  moa 

fig.  9ia  Gkvtttc- j»oUrn-oaaw  of  OrdkM,  prolonged  b«low  into  »  atudide,  by  which  tt  aUachei 
iteeu  to  (hir  rottellum  of  the  fCif  ma. 

a^  The  PoUtn,  discharged  from  the  anthers,  consists  in  almost 
il  aisai  ol  a  fine  powder  composed  of  microscopic  vesicles ;  the  form 
Hid  appeanmee  of  the  grains  vary  much,  and  will  be  spoken  of 
hm«flfir  The  poUen  of  the  Asclepiadacea)  and  Orchidacese,  how- 
llM  a  great  peculiarity,  in  remaining  permanently  coherent 
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into  masses,  often  of  a  waxy  character.  In  Orchidacefe  the  poVm- 
masses^  or  pollinm^  are  either  single  in  eacE  loculuts  of  the  anther 
(as  they  are  in  Asclepiadaeete),  and  thea  often  furnished,  as  in  Orchis 
etc.,  with  a  atiilk-iike  process,  called  the  catullck  (fig.  243),  temii- 
natingin  a  gland-like  haso  (retbmcnhim),  by  which  they  readily  ad- 
here to  the  stignia  or  to  foreign  bodies,  such  as  insects ;  or  the 
polUnia  are  two  or  four  in  each  locnluSj  and  devoid  of  a  eaudicle ; 
sometimes  the  poUinia  are  numerouB^  and  form  merely  a  Ioom 
granular  mass* 

The  external  chaTr8ct4?rs  of  the  pollen -prains,  their  structure,  and  sab- 
sequeat  history  will  be  treated  of  m  the  Third  Part  of  this  work,  as  they 
Ijelong  to  the  microscopic  anftt43TOy  aod  the  Phyj^iology  of  Plants.  The 
form  of  the  pollen-grams  is  geoerallv  constant  in  the  same  plant ;  but 
great  variations  are  often  found  within  the  limits  of  Xatural  OrderS|  m 
tliat^  exeeptiua"  the  Orchidacefe  and  Asckpiadacew,  aad  a  few  other  groups, 
they  do  not  anbrd  any  very  useful  characters  in  Systematic  Botany. 


The  HstiL 

216.  The  central  essential  organs  of  flowera,  composing  the  pistil, 
conaistj  like  the  outer  parts,  of  modified  leaves ;  these  constituent 
leaves  are  called  mrpcis.  The  peculiar  character  of  a  carpel  is»  that 
it  produces  ovuhs^  the  rudiments  of  the  seeds— usually  upon  the 
margin 8,  but  occasionally  on  other  parts  of  the  internal  surface.  In  the 
Gymnospermia  these  ovules  are  developed  upon  the  edges  or  surface 
of  expanded  carjiels.  In  the  Angio- 
eperraia,  comprehending  the  great  Hg.  if44.  Fig.  245* 
majority  of  Flowering  plants,  the 
carjjels  are  folded  up,  either  singly 
(fig,  244)  or  collectively,  with  the 
margins  tumed  in  ^o  as  to  place  the 
OTulea  in  the  interior  of  a  boUow 
case.  The  ease  thus  fonaed,  en- 
closing the  ovuh^^  is  called  the  ovary 
(figs.  224  &  2ii5,  ff,  it)  ;  the  upper 
part  of  the  cariiel  is  frequently  at- 
tenuated into  a  slender  column  called 
the  ^itfh  (r)i  at  the  extremity  of 
which  is  a  terminal  glandular  orifice 
or  stigma  (h,  h)^  the  borders  of 
which  are  often  more  or  less 
thickened  or  developed  into  pro- 
cesses of  various  kinds.  *Sometimes 
the  stiflar  prolongation  does  not 
exist ;  and  then  the  stigma  is  sasiU 
npOE  the  ovary. 


I 


Fig.  240. 


Fig.  i'll,  SinipU'  piptil  of  Fmnut:  a,  the 
orarw ;  t.  thr  *tjfU ',  b,  Uie  ttifma. 

Fig.  245,  Thir  Mime,  opened,  to  thow  tll« 
oruU  ^thin  the  omry. 

Fiff.  IMrt,  CroM  ftx^tjcn  of  th*-  jf^iitil  of 
J'runujf,  uliowini;  thul  the  ornfe  kfiic* 
from  the  placvuta  lU  thv  co&LfltU'at  lOUfiiM 
of  the  ottrpel. 
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At  piflilft  Bxm  tmdoubtedjy  formed  of  carpels  (carpellarv  leayes)  in 
soil  tn^iaDoes.  Soma  writers  do,  indeed^  coaBidtii  them  to  be  formed  in 
«ettiii  fiumlies  bj  an  e^rj^naion  of  the  receptacle  or  axis  of  the  l^ower : 
lut  tt  10  the  fireneral  opinion  that  the  carpels  in  such  caaes  are  imbedded 
mAan  tBe  tioUow  receptacle. 

1W  fiMmdations  of  the  carpellaiy  tbeorj^  and  of  the  doctrine  that  the 
nik  are  metamorphosed  leaves,  rest  upon  a  ver^'  wide  ba^is.  The  fol- 
Imoff  oljaujiatioDa  include  examples  of  some  of  the  moat  important 
dHHft  of  ppoofe : — 1.  The  carpel  ordinarily  possa^ses  more  of  the  cha- 
mttrw  df  a  true  leaf^  aa  regarcU  texture  and  colour^  than  the  atameus  or 
MliiW— raprttttclung  to  the  sepals,  which  we  have  i^eeQ  to  paaa  insenfiiblj 
inMli  toe  bracts  (§  140)  into  ordinarir'  leaves.  The  resemblance  is 
■■MBBee  h^ig'bteiied  during*  the  develop nient  of  the  fruit,  as  we  see  in  the 
Ikhb^  of  aome  species  of  Cttms^  and  e^till  more  in  the  bladder-like  pod 
tfMta^fO.  2.  Abundant  examples  exi^^t  of  the  BuE^titution  of  petals  for 
ItaMSi  end  pistiLi  in  abnormal  flowers  ;  and  an  almoat  equally  common 
m^ttaomt^  conflistd  in  the  flubititution  of  isolated  stunted  green  leaves  for 
^canMl0*  ^  ^^  Double  Cheny,  cuitiTated  in  shrubberies  fox  the  Bake 
tf  jia  fioMcmu  the  stamens  are  generally  replaced  by  petals,  while  the 
r  of  tbe  flower  is  mostly  occupied  by  a  pair  of  green  leaves.  (The 
fertile  Cherry  frequently  nas  two  pistils  developed  instead  of 
In  •  oommon  monstrosity  of  the  White  Clover^  the  pod  is  usually 
d  \pr  ft  more  or  les8  perfect  green  leaf  j  the  same  fxicurs  in  garden 
^r^ere  tufta  of  green  leaves  replace  the  pistils;  and,  in  fact- 
1  of  this  kind  are  rery  abnndaEt.  3.  The  more  or  leas  stimtea 
ftiree  which  represent  the  carpels  in  the  above-mentioned  monsters 
__  Jtly  exhibit  on  their  maimns  fitructnres  var^-ing  in  character  from 
Jit  perfect  rudiments  of  ovules  to  cellular  papillm  and  leafy  lobides* 
t%t"  is  ollterred  in  the  monstj-ous  Clover,  and  has  been  especiallv  remarked 
•In  in  iDOBfltmufi  flowers  of  cultivated  (forced)  Tulips^  of  various  Crud* 
AnSf  BantmculAceie^  Scropbulariaeeaj  &c.  The  abnormal  conditions  in 
i^tm  raffftf  aie  analogous  to  the  normal  condition  in  Coniieni^  and  Cyca- 
iiKy  the  Oymnosperms,  where  the  ovules  are  always  naked  on  open 
sift.  C  The  production  of  ovules  on  the  marpins  of  carpfds  is  anjuo- 
(  la  wbat  is  seen  in  the  development  of  adretihtifms  huth  on  vegetative 
I  in  BryophifUum  &c.  Such  buds,  however,  occur  sometimes  on 
T  surface  of  leaves  ;  and  we  tind  some  carpels,  as  in  A^/ftwhaOf 
,  &c.,  with  ovules  developt^d  more  or  less  extensively  oveV  tne  in- 
___^  fiice*  o.  The  disposition  or  arrangrement  of  the  vascular  bundles 
ilUiat  of  the  leaf,  not  that  of  the  branch.  The  structure  and  mode  of 
ptmth  generally  are  those  of  the  leaf  and  not  of  the  brancli. 

217.  The  region  of  the  carpel  whence  the  ovules  arise  ia  called  the 
fiaeenta ;  and  when  in  Angioapermoua  flowers  the  placentas  are  clearly 
and  distinctly  marginal,  they  mnst  of  course  be  dmihU^  from  the 
mctHXHg  of  the  two  edges ;  the  same  is  tnie  of  the  Btiginatit  surfiusi. 
Hie  line  of  nnion  of  the  margins  of  carpels  constitutes  the  vinirtU 
mhm^ ;  the  line  oorrespondiDg  to  the  midrib  of  the  carpellarr  leaf  is 

An  excellent  example  of  a  simple  tvincal  pistil  formed  of  a  single  cajnel 
b  ftfiovded  by  the  legume  of  the  Leguminoste ;  as,  for  ingtance,  in  ih% 
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Bweet-pea,  where  we  find  the  otut*  with  a  Tentml  and  dorsal  suture^ 
narrowed  above  into  a  short  slencter  Myle,  terminAtiiig  in  a  slig'btly 
ealaiyed  «tignna.  WTien  we  opi*n  the  ovin%  in  the  way  it  ia  broken  in 
ahdiing  pen^  for  the  table^  we  hnd  the  placentary  margins  separated  at  the 
TSntml  suture^  each  carrvin^r  away  hall  the  ovulee,  demoartrating'  clearly 
the  doublB  character  of  tlie  placenta. 

218*  PLutils  differ  extremely  in  different  plants,  from  diBAimilarity 
in  the  number,  degree  and  mode  of  union,  and  relative  development 
of  the  different  regions  of  the  carpels,  to  which  are  added  the  pecu- 
Hantiea  ariaing  from  adhesion  of  Uie  outer  circles. 

219.  The  number  of  carpela  is  most  frei]aently  leas  than  that  of 
the  organs  in  the  outer  whorls,  being  very  frequently  reduced  to 
two,  and  often  to  one.  On  the  other  hand,  multiplication  of  the 
number  is  met  with  in  certain  Ordera,  where  the  receptacle  ia  gene- 
inlly  more  or  less  enlarged  to  make  room  for  them. 

A  large  portion  of  the  MonooettUoiu^  Dicotyledons,  with  a  quinary  ar- 
fuigement  of  the  cal^'x  and  corolla,  and  nftt»n  of  the  itamens,  have  dicarpel- 
lary  pistils,  as  GentianaoesBi  Apxymu^efe,  8olanacea3,  kc,  Le<^uminosfe 
with  quiiuiry  flowers  have  a  solitary  carpel.  The  aflTpement  of  the  n umber 
of  carpels  with  the  other  orgazis  is  almost  univeital  in  the  ternary  flowers 
dt  Monocotyledons,  as  in  I^iliace®^  Iridaceie,  Orchidacese,  itc.  MultipUcar 
tion  of  carpels  is  especially  frequent  in  the  Ranunculaceie^  Msgnoliaceie^ 
and  some  other  Orders. 

220.  A  most  important  set  of  conditions  ariaes  from  Uie  phenomena 
of  cohesion  in  the  carpellary  circle.  In  the  typical  pistil  aboTo 
diiacribed,  and  which  really  exists  in  Leguminosa3  (for  instance)^  the 
orgaOf  bluing  composed  of  one  carpel  only,  is  umpit*  A  carpel  may 
be  solitary  in  a  flower,  from  suppression  of  the  remainder  of  the 
cifde ;  or  there  may  be  in  the  same  flower  sereral  distinct,  i.  e,  un- 
oombined  carpels,  as  in  LoHcspur,  Aconite,  Mafjrwtia^  lianm^uhts^ 
FVaaarhy  &/e*;  In  these  caeca  the  t^Tm  muUioU  jgistik  ia  ocoeaionally 
used*  or  we  may  aay  carpels  distinct,  three,  nw,  or  numerous,  as  the 
case  may  be.  Tlio  term  apocuryQus  pistil  includi-ft  both  tlie  solitary 
carpel  and  the  multiple  pistils.  In  the  caMe  uf  multiple  pistils,  where 
the  receptacle  is  flat  the  carpda  are  iu  whorU ;  but  if  the  receptacle 
is  Ungated  the  eaq>ehi  are  arranged  fpimUif,  as  in  Mnfjnotm, 

221.  Where,  as  very  fmjuently  happens,  the  caqx^ls  cohere  to- 
gether, as  the  stamens  do  in  the  conclilion  ciilltMJ  monadelphoua,  a 
wvmarpcfUM  or  eofupoumi  pistil  ia  foruied  :  and  a«  the  carpels  oceui^y 
the  apex  of  the  retvptacle,  they  do  not  fonu  an  oj)en  organ,  like  the 
tube  of  filaments  in  J/rt/e<T,  for  example,  but  a  ch>se<l  ease,  appearing 
externally  like  a  solid  body,  mostly  with  ridges  and  grooves  on  the 
outside,  indicating  its  compound  nature. 

The  union  variee  very  much  in  degree:  even  in  multiple  pbtila 
we  find  the  carpela  aoinetimee  cohering  ttrongly  while  yuung,  and 
aeparating  only  u»  the  seeds  ripen ;  and  in  true  oompaond  pislila  the 
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niin  does  not  alwByB  extend  to  the  Bummit  of  the  ovarian  region, 
awe  observe  in  the  Sazifragacese,  where  the  apices  of  the  ovaries 
firei^ge.  More  frequently  the  ovarian  regions  are  firmly  coherent ; 
od  then  the  styles  may  he  wholly  free — Pink,  SileM  (tig.  174),  i/y- 
frievm^  Ac.,— or  tmited  part  of  the  way  up — as  in  some  MalvaceaB 
(%.  247)9— or  entirely,  hut  with  the  stigmas  distinct  (as  in  Gera- 
ttui,  &c.}  ;  or  the  stigmas  may  also  he  confluent  (Primulaceae,  Sola- 
ueec,  &€.).  Sometimes,  however,  the  styles  or  stigmas  exhibit  the 
Rvene  condition,  and  are  split  into  two  parts,  as  in  the  styles  of 
hnttra.  Euphorbia,  &C. 

^2.  The  conditions  arising  from  adhesion  have  been  referred  to 
^readj,  nnder  the  names  of  superior  or  inferior  calyx  or  ovary 
\\  loS).  They  are  always  associated  with  cohesion  when  more  than 
«e  carpel  exists.  The  styles  are  free  when  the  ovary  is  inferior, 
other  coherent,  as  in  Iridaceo)  {^.  260),  or  distinct,  as  in  the  Um- 
kliifene  (fig.  171)  and  KubiacesD.  In  Saxifraga,  and  in  some  other 
<iies,  the  oTary  is  half-inferior.  When  the  stamens  arc  consolidated 
vith  the  pistil,  the  yynandrous  condition  is  produced.  In  OrchidaceaD 
&e  filaments  are  inseparable  from  the  style,  forming  a  column  sur- 
fronting  the  ovary;  in  Asclcpiadacero  the  anthers  adhere  to  the 
?immit  of  the  free  compound  style  ;  in  Aristolochiaceaj  the  filaments 
adhere  to  the  base  of  the  compound  style  (Jag,  242). 

223.  Compound  pistils  are  sometimes  smooth  and  even  on  the 
Ktside,  showing  no  sign  of  their  compound  nature,  as  in  Primula 
kc. ;  in  other  cases  they  exhibit  more  or  less  deep  furrows  at  the 
^ntb  of  junction,  sometimes  dividing  them  into  lobes,  liiit  the  in- 
*.erual  structure  of  the  ovary  generally  indicates  the  number  of  car- 
'/t\i  entering  into  its  composition  \OTy  plainly. 


Fig.  247. 


Fig.  248. 


Fig.  250.        Fig.  251. 


MultilooulAT  comiioan<l  ovarieft. 


r*  247    IKarr.  «tyl«*«.  (»nd  ■iitrniA^  of  Malm.        Fi^j.  '2 19.  .M-c^-IUhI  ovanr  of  Lilium. 
Fif  2*s.  :«-ctlIed  ovary  of  Sirnphuliiriafi-jf.  Fi»:.  I'.'-o.  .Uti-lh-U  ovury  of  CVwMiiiWjfaa, 

Fig.  L'.'il.  4-crlN-il  ovary  o{  FuchMia. 

224.  When  the  carpels  are  finiily  and  organically  united  by  the 
nrfaces  of  contact,  we  obtain  the  type  of  a  comjfoumi  multilocular 
or  many-cilUd  ovary  (fig.  24 S).  In  these  cases  the  sides  of  the 
coiwtitueut  carpels  are  folded  inwards,  so  as  to  meet  in  the  centre, 
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and  thiLH  form  parti tiona  befrvveen  the  cliambers  (c^Us  ar  hculi).  The 
placontal  margins  of  the  infolded  csirpela  (ire  retroflexed,  con stitu ting 
central  or  «ai7^  placentas,  Tli«.*  partitiona  are  called  (Ussepiments^  and 
are  necessarily  double,  being  composed  of  the  conjoined  side-walls  of 
coatig^ou^  car|>els.  In  ancli  ovaries  the  dorsal  euturea  are  in  the 
outer  wall,  while  the  ventral  sutures  meet  in  the  centre  (fig*  248), 

Examples  of  thia  kind  of  ovary  an^  furnished  by  Liliaee®  (fig,  249) 
and  many  other  HonocotyledonouB  orderst  by  Ericacete,  Sulonaceair  Scro- 
phuliiriaceflD^  &c.  In  some  cases  the  ventral  sutures  and  placental  are  not 
directly  confluent,  but  adhere  ta  a  central  pmlungatioa  of  the  receptacle 
running  up  between  themi  a^  in  Geraniaceie  (lip,  27il)^  kc. 

Fake  or  spurious  dimepmmif^  occur  occasionally  both  in  compound  and 
simple  ovanca^  consisting  of  membraaes  or  plates  developed  from  the  pla- 
centa or  from  the  dorsal  suture,  and  subdividing  the  originally  ringle  ca- 
vity formtjd  by  individual  carpels:.  Thus  in  Lintfrn  the  5-carpellary  ovaiy 
would  have  five  cells,  were  it  n€>t  that  a  spuriona  diastspiment  exti;*nds  in- 
wnixia  from  the  dorsal  suture  to  the  placenta  in  each  cell,  and  divides  the 
ovary  into  ten  cells.  In  Adrnyaim  (tig.  2o2)  the  simple  t^vari'  is  divided 
by  the  inflexion  of  the  dorsal  suture,  and  in  Datura  Strammnum  a  faUe 
septum  h  formed  in  each  of  the  eella  while  the  seeds  are  ripening.  The 
Uvmverse  false  septa  found  in  variou,'?  Leguminous  ovaries,  such  as  Catkar* 
ioearpus  &c,,art?  fikevtise  placenta!  developments. 

225.  If  the  caqjels  are  not  inflexed,  but  cohere  by  their  contiguous 
margins,  they  form  a  hollow  case  with  only  a  single  cavity ;  and  aa 
the  lines  of  junction  of  the  ctirpels  are  on  the  out^r  wall,  the  pla- 
centas mii3t  stand  inside  those  hnea  ;  in  thia  way  is  formed  a  umlo' 
cular  compo und  oi'ari/  with  pftrictal  jjlncetita^  (figs.  2o3-2oo)*  There 
are  no  dissepiments  ;  and  the  ventral  sntures,  alternating  on  the  outer 
walls  with  the  dorsal  sutures,  are^  in  such  cases,  like  the  placentas 
within,  formed  of  the  confluent  margins  of  two  diftcrcnt  carpels 
instead  of  those  of  the  same  carpel. 

Fig.  252, 

Fig.  253.         Fig.  254.        Fig.  2&k 


I 


UoilflomUr  oompooad  ortrit^ 

Fig,  2SS.  a,  lDgtmi<»  of  Atfragatu* ;  h,  orcMM  Fig.  35S.  Qvnj  ot  GentumBoee. 

•eotioa.  •hoHrini;  ft  fni*?  diwepimciit  formed  Fi|f.  2M.  Orarr  of  rutfst, 

by  till'  infltrioii  of  the  satarc.  Fig.  255,  Owiry  of  d^tit*.  I 

We  find  almost  every  posei We  degree  of  transition  between  the  parieiai 
and  the  axih'  placetUat^  accordinff  as  the  placentift*rous  margins  project 
more  or  less  into  the  interior  of  the  ovary.    True  parietal  placental 
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ind  tB  VUAmeem  (fig.  254),  Hesedaceae,  Gentiaziace^e  (fig.  253),  Fuida* 
wam^  Ciaimcem  (^g.  255)^  Grossulacea);  kc.  In  I^pai^er  we  haye  the 
SHfiai  tBmad-m  *o  as  nearly  to  reach  the  centre  (m  imperfect  disaepi- 
Mli)  ;  Is  wesBe HjpericaceiE  (H.  (^ramtflem)  the  originally  axile  placentas 
hmmt  panetal  by  reparation  diiring  the  ripeiiinij  of  the  firuit,  while  in 
^muMtMiOBm  the  oriffinally  difltinctly  pejietal  although  greatly  InilexeiL 
Wfpm  tdtxnuiteljr  cohere  »o  as  to  form  an  axile  placenta. 

la  CmaimoB  we  have  an  anomalous  comiition,  where  there  are  two 
Wyb  paaetid  placentae,  but  from  the  centra]  hne  of  each  projects  a  plate 
pi^Bg^  ftcfosa  the  cavity  and  funning  a  kind  of  spuriona  septum^  called 
ifHfcm ;  flo  that  each  cell  contains  only  the  two  half-pkcentas  formed 
^tfaatra  margins. 

In  some  Orders,  where  tho  walb  arc  as  in  the  unilo<;ular 

.  OYaiies  above  described,  the  placentas  are  found  aa  a  free 

'  expended  mass  in  the  centre  of  the  common  cavity*   This 

rlhe  eOfmpQund  unilocuhtt'  ovartf  mth  a  free  central  phicenta^ 

lulaiseSB,  Santalacece,  and  some  other  r>rder9,  where  this  kind 

ataticm  occurs,  the  placentas  are  free  from  their  very  earliest 

tLnd  are  seen  to  be  direct  prolongations  of  the  receptacle 

the  carpels. 

Tbm  appearencM  of  a  ftee  central  placenta  m  presented  in  CaryophvBacepa 
■il  ■me  Oftber  pLautn  by  the  obliteration  durmg  development  of  tbe  pur- 
fliMa  wbtch,  in  a  young  state;,  pass  bet^veeu  the  outer  walls  and  the  centre 
4ikt  earpeb. 
b  tilt;  opinion  of  Schleiil<*n  and  some  others,  the  marginal  theory  of 
iijn  10  erroneous.  The  placentas  are  supposed  to  be  in  all  cases 
J  ramified  or  simple,  axiUary  to  the  carpels,  or  forming  the 
I  bod  of  the  axis  or  apex  of  the  receptacle,  within  a  cavity  either 
irncd  bj  carpeb  or  by  a  hoUowing-out  of  the  end  of  the  receptacle, 
n^  ibe  tolitary  ovules  in  the  simple  pistils  of  liamtneuhM^  Prunm^  Frtt- 
iani%  Ac,  wotda  be  axilhiry  bud.^  of  the  carpels.  The  eolitary  ovule  of 
nmbs^tnaeew,  Compositie,  Thymclacuie,  ic,  would  be  thw  terminal 
Wof  tbe  axis.  The  free  centrar placenta  of  Primulace^^  ^c.  woidd  be  a 
^ffw*»l  ah  not  covered  with  buds  or  o\'ules  ;  and  the  cases  of  asile  placentas 
I  ■oliiltx^nlar  ovaries  {Lihaceaj,  Scrophulariacefe,  kc)  woidd  result  from 
'  \  sargijis  of  the  carpels  turning  in  and  adhering  to  the  central  biidy. 
_ria(al  placentas  are  explained  by  supposing  the  terminal  shoot  to  branch 
w^  Into  as  many  processea  as  tliere  are  ptaceutaH,  these  shoots  bearing 
i  (ovules)  and  adberiog  to  the  internal  i?urface  of  the  carpellaiy  walls, 
itt  views  are  not  much  adopted ;  for  while  the  marginal  tbeofj  ex- 

^ moat  cases  very  naturally,  it  may  be  made  to  explain  free  central 

lIveBtaftioti  more  tatis&etorilj  than  parietal  phicentation  cau  be  explained 
m  IhB  other  hypothesis. 

327.  The  pbicentaa  have  been  spoken  of  as  dmthk,  on  account  of 
ftor  origin  ;  where  only  one  ovule  exists  in  a  cell,  it  is  assumed  that 
Wbm  «t  Iciiat  ia  suppressed ;  and  this  other  is  not  nnfrequently  deve- 
~  in  the  Cherry,  Almond,  &c,  (causing  the  double  kernels)*  In 
iooue  the  double  placental  base  is  ao  narrow  that  the  ovules 
U9  plftood  one  oyer  another^  and  form  what  appears  like  a  single 
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line.  In  Larkiptir,  Coluiiibme«  &c,  there  is  a  disb'nct  double  row : 
in  many^  cases  each  placenta  has  a  double  row  of  oTnlee  \  while  axile 
placentas  are  frequently  thickened  and  enlarged,  m  as  to  bear  a  large 
collection  of  oToles,  closely  packed.  In  Papaver  the  omles  exist 
over  the  imperfect  septa ;  in  JVywyj/ww*,  all  over  the  sides  of  the  dis- 
sepiments, and  not  at  the  m/nv/uur ;  in  Butomus^  all  over  the  inside 
ef  the  carpels,  &c.  Where  ovules  arise  from  the  base  of  a  carpelt 
eitlier  singly  or  in  larger  numbers,  the  placentation  is  called  hatilar 
it  is  in  most  cases  a  slight  modification  of  free  central. 

228.  The  tiyhs  n»quire  no  particular  notice  beyond  the  statementfl 
already  made,  except  in  regard  to  their  irregular  position  in  sonje 
eases.  The  style  is  really  produced  from  the  uixrx  of  the  carjx^l :  but 
in  rarions  Eosaoeie,  the  ovarian  part  of  the  structure  is  so  developed 
that  it  leaves  the  style  on  one  side  (hirrttl)  {Fra^jarm^  fig.  250),  and 
sometimes  even  grows  out  and  up  so  much  that  the  style,  then  cidled 
baifilar^  seems  to  arise  from  the  ba^e  (Alchemilla),  In  the  Boragi- 
naeene  and  Labiatse  a  similar  condition  of  the  styles  exists  in  a  com- 
pound pistil ;  the  styles  in  these  plants  art*  confluent,  and  arise  as  a 
iolitary  column  from  a  deep  depression  in  tlie  centre  of  the  4-lobed 
ovary,  communicating  with  the  cells  nefir  the  bnft<*ns  in  the  HosacefiB 
referred  to.  These  styles  of  Labiata?  &c.  itr^^  called  f/t/nohasie 
(fig- 205). 

Fig.  267.  Fig.  256 


Fig.  2o6. 
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229.  The  9tupna  i»  eitlirr  situated  at  the  end  of  the  style  w, 
wher**  thi«  »tr«cture  i»  wanting,  it  i«  n^MtiU  on  the  ovary.  Instance's 
of  >  '  M \ti^  are  f u mish  ed  I \y  tlie  com  p<  »u  nd  p i « t  i  1  ^  o f  Pnjta  ter(  fjg. 

2*L  Jkawiocte,  &e*t  where  the  «ti;rma*  fnrm  rtrliatiTij::  ridges  on 

the  lop  %A  I  he  flattened  Dviirje»<.     Thpf*longar^  irfaceaoa 

th«^  inner  ndi-s  of  the  bt*iik4ike  point*  of  thr*  -  f  Ranut^ 

euhm  and  aUied  plants  are  iilmo«»t  to  be  calL  m;  and 

ttaaeformatraitsition  to  tl»elongstigmaticri<l^        --.  ■.    ..uuddown 
the  inner  aidaa  of  the  styles  of  most  Caryophyllacefip.     When  it  is 
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inpedy  tpmiTniJ  it  exhibits  a  great  variety  of  conditioiis,  both  as 
■guda  ooimpontion  and  strncture. 

It  has  been  stated  that  the  styles  of  compound  ovaries  are  often 
ftft'arf ;  the  atigmaa  are  also  oft^n  disrinct  on  compound  styles,  in- 
icating  the  number  of  constituent  carpels.  Moreover  these  distinct 
rtigmas  are  ooeaaionally  split  down  into  two  arms  {stigmata  bicru- 
fif),  eorresponding  to  the  two  placentas  below ;  the  one-celled  ovary  of 
Cbumb  and  Composite  (fig.  264)  bears  a  two-armed  stigma ;  and  the 
^■g"*^*  of  the  compound  ovaries  of  Euphorbia  and  some  Droseras  are 
doable  the  number  of  the  carpels.  Sometimes  the  distinct  arms  of 
different  carpels  cohere,  and  form  stigmas  equal  in  number  to  the 
but  alternating  with  them. 


Fig.  262. 


Fi?.  200. 


Fie,  9Ml  Tertiod  ■action  of  the  flower  of  Jrt> :  the  ntylo  t<>rminatet  in  petaloid  ■tigxnatic  lobes. 
fuj.  a«l.  Femalf  flower  of  Cueumvi  mitiru*,  with  a  lo>M'd  atif^nuu 
n^  242.  Ovary  of  Aipatwr,  with  radiate  sessile  stigmas. 

230.  Stigmas,  simple  or  compound,  when  distinct,  are  either  ter- 
minal ^  or  lateral :  in  the  latter  case  the  stigmatic  surface  is  on  the 
ventral  side.  Their  form  is  generally  slender  and  thread-like,  with 
»  glandular  stigmatic  surface ;  but  in  the  Grasses  the  stigmas  are 
feathery  (fig.  257)  or  petiicillate  (fig.  2rjS);  in  the  Iridaceai  they  are 
petaloid  (fig.  259),  very  much  enlarged,  as  in  /rw  (fig.  260) ;  and  in 
other  cases  they  are  capitate  (fig.  25()),  loheJ  (fig.  2CA), peltate,  radiate 
(fig.  262\Jilifonn  (fig.  203),  linear  (fig.  264),  &c.  In  lA-guminos©  the 
ftigmatic  surface  of  the  simple  style  is  lateral  (fig.  265). 

The  orifice  of  stigmas  Icadinpr  to  the  canal  of  the  style  is  more  or 
Imb  filled  by  the  glandular  and  capillar}'  processes  which  clothe  their 
forfaces ;  and,  indeed,  to  the  naked  eye,  the  canal  of  the  style  does  not 
appear  permeable. 
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23h  The  pUtiU  of  (^mncwpermous  plaots  coDBist  of  Bcaie§  or 
Fig.S63. 


Fig.  204. 


Fi;r,  205, 
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[ttiuil,  «rith  pftpUlote 

1  two  imJcmI  otoJch 
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0pm  earpiU^  oolldctcd  into  cofir$^  bearing  oxpoeed  ovlllt^a,  flo  that  no 

repreientative  of  the  «tylar  or  uti^rmatic  rog^ona  exists 

hore.     Among  the  CoiuferflB,  Plnu^t  and  its  allies  havo     ^^^'  ^^^* 

•oale-like  carpels  with  a  pair  of  ovules  on  the  upper  stir- 

fiu)e,  lit  tho  base  (%.  206) ;  the  structure  is  analogous, 

although  the  form  of  tho  scale  differs,  in  Thuja  \  tho 

Cjpresi  has  peltate  soalee,  with  numerous  ovules;  in 

Juniperut  each  of  the  three  scales  hati  only  one  ^ iig.  207). 

In  7Vi.ru*  the  omle  is  a  solitary  structure,  a  kind  of  free  Toaoc 

OTule,  growing  out  from  the  apex  of  a  small  ©one  formed  J^JJJJ*  *^^5i 

ol  barren  scales.     In  tho  Cycadacea?,  Cifeas  has  large  thrfroBiqu^i 

leef-Hke  carpels,  with  numerous  marginal  ovules ;  Zarma 

has  peltate  scalee,  more  like  Cupreum,  with  the  ovules 

pendent  fhim  the  thickened  summit. 

Bf  some  authors  what  is  above  described  as  a  naked  oTule  is  thought 
to  be  an  ovaij* 
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232«  nrulea  are  tbe  rudiments  of  seeds,  and  arise  fW)m  tho  pla^n 
tas.  situate  in  the  oraries  of  AngiospermoTiw  plants  (ftga.  263-255), 
and  on  the  margins  or  mr^tm  of  the  ofx*n  caq>pls  of  Gymnospennia 
(Cp.  266, 267).  They  originate  as  cellular  papilla^  at  an  early  »tage 
of  derelopment  of  the  orary,  and  acijuire  a  de^ite  form  and  stmctmro 
by  the  dme  tbe  flower  escpands. 
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Oviks  ne  nsiudly  r^parded  as  a  kind  of  bud ;  not  only  do  tbey  appear 
:  the  positions  occamed  by  adventitious  buds  on  vegetative  leaves,  as 
kBryopk^ufn  (§  109^,  but  abnormal  leaf-like  carpels  often  bear  bulb- 
b  rtnictures  and  foliaceous  lobes,  in  place  of  the  ovules,  on  their  free 
miTe-pIaoental  margins. 

SSL  The  number  of  ovules  in  an  ovary,  or  in  one  cell  of  a  com- 
pnad  ovary,  Taiics  between  wide  limits.  Thus  the  ovule  is  solitary 
a  die  simide  OTBiies  of  BaniinciiluSj  Rosa,  Prunus  (fig.  245),  &c.,  in 
ie  eompoond  oyaries  of  Polygonacete  &c.,  and  in  each  cell  of  the 
aHonikr  ovaries  of  the  UmbellifenB  &c. ;  the  number  is  still  small 
■d  dffiniU  in  the  simple  pistils  of  many  LcguminosoD,  in  the  cells  of 
4e  compoTind  ovary  of  Quercus  &c. ;  in  a  very  large  proportion  of 
CBB^wand  oTarics,  whether  unilocular  or  multilocuLu*,  the  ovules  ore 
^  ninnerous  on  each  placental  surface,  and  they  are  termed  inde- 
^,  as  in  Primula,  Papaver,  Dif/italis,  &c.  &c. 

iM.  A  folly  developed  ovule  is  usually  attached  to  the  placenta 
^t  short  Btalk,  called  \he  funiculusj podospenn,  or  umbilical  cord; 
i^ere  this  stalk  does  not  exist,  the  ovule  is  sessile ;  in  a  few  cases 
tf  fdnicoliis  is  very  much  elongated  (Plumbaginaceae), 

235.  Special  terms  are  used  to  indicate  the  position  occupied  by 
^'des  in  the  ovary,  and  more  particularly  their  direction.  If  the 
pocenta  is  at  the  base  of  the  ovary,  and  the  ovule,  springing  from 
^t  situation,  points  upward,  as  in  Polygouaceo^  and  CompositsD,  it 
^eiUed  tr€ct\  if  it  is  attached  at  the  summit,  and  hangs  straight 
fcra,  as  in  the  Birch,  Dipsace®,  &c.,  it  is  suspended;  when  the 
yiicenta  is  central  or  parietal,  tho  ovule  may  turn  upwards  and  be 
^trwiingj  may  point  straight  outwards  or  inwards,  and  be  horizontal^ 
Taay  turn  downwards,  and  hi}  pendulous.  In  Plumbaginaceeo  the 
fr^  'is  suspended  from  the  end  of  a  long  funiculus  which  arises 
hci  the  base  of  the  ovary  as  in  the  erect  condition. 

\llkere  numerous  ovules  exist  on  a  central  placenta,  it  is  very  common 
-  Snd  the  upper  ones  ascondinjr,  the  middle  horizontal,  and  the  lower 
>!!adulous,  so  tnat  the  direction  becomes  indefinite. 

236.  The  ovule  arises  from  the  placenta  as  a  conical  papilla,  which 
•oa  becomes  elongated  into  an  oval  body,  the  yuwleus,  niised  on  the 
cuk  or  funiculus.  By  Ihe  time  the  flower  opens,  the  nucleus 
i2«.  26S-270,  a)  generally  becomes  covered  up  by  the  cofits  or  enve- 
i  prt»,  which  originate  as  circular  ridges  from  the  point  where  the 
tniculoB  is  attached,  and  gradually  grow  up  over  the  nucleus. 
Tie  coats  do  not  completely  close  in  tho  ovule,  but  leave  an  opening 
c  its  summit,  called  the  micropjfle,  or  foramrn  (figs.  208-270,  h), 
Tbe  base  of  the  nucleus,  whcn^  the  coats  arise,  is  called  the  chalaza ; 
t>  internal  coat  (the  snundine  of  Mirbel)  is  the  first  formed;  it  is 
'^nominated  the  infuniofenfum  internum,  or  tho  t  erf  men ;  where  only 
'ftt  coat  exists,  it  is  called  the  interjumcntum  simpiex.    The  outer 
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ooat,  which  grows  up  after  the  inner  (the  priming  of  Mirbel),  is 
called  the  integumentum  extemumy  or  sometimes  the  testa.     Some- 

Rg.  270. 


Dugmniaatio  Tertioal  leetioiu  of  oroles :  a,  the  ntudeot ;  6,  the  micropjle ;  e,  chalan ; 

<2,  raphe. 

Fi^.  XS.  An  atropotu  or  orthotropooB  omle. 

Fig.  209.  An  anfttropoiu  omle.  Fig.  270.  A  oampjlotropovit  omle. 

times,  as  in  Welunischia,  the  primine  is  prolonged  heyond  the  apex 
of  the  ovule  in  the  form  of  a  tube  greatly  resembling  a  style.  The 
orifice  named  the  micropyle  forms  a  canal  passing  through  both  coats 
down  to  the  point  of  the  nucleus ;  and  the  portions  passing  through 
the  outer  and  inner  integuments  are  often  called,  respectively,  the 
exostome  and  endostome.  The  point  where  the  seed  afterwards 
breaks  away  from  the  funiculus  is  marked  by  a  scar,  which  is  called 
the  hilum. 

In  the  Mistletoe  the  nucleus  is  naked,  no  coats  beinff  formed ;  in  many 
cases  there  is  only  one  coat ;  most  ovules  of  Monocotyledons  have  two. 

The  coats  of  the  ovule  are  usually  regarded  as  foliar  in  their  nature,  the 
nucleus  as  axial. 

237.  The  above  is  a  description  of  the  ovule  of  what  may  be  called 
the  normal  form,  such  as  we  find  in  Poli/gonum,  &c. :  where  the 
nucleus  is  straight  and  the  micrapyU  is  at  the  end  opposite  the 
attachment  of  the  funiculus,  and  the  chalaza  next  the  plaeentay 
such  an  ovule  is  called  straight,  or  more  technically  atropous  or 
orthotropous  (fig.  268). 

238.  Very  frequently  the  funiculus  grows,  in  a  state  of  confluence 
with  the  outer  integument,  during  the  development  of  the  ovule,  so  as 
to  push  up  the  base  of  the  nucleus  until  it  is  completely  inverted 
(fig.  269),  and  the  micropyle  (6)  points  to  the  placenta,  while  the 
chalaza  (c)  is  at  the  opposite  end ;  this  is  the  inverted  or  anatropous 
condition  (Compositae,  Papaverace©,  liliace©,  Orchidaceffi,  &c.  &c.) ; 
and  as  the  funiculus  is  confluent  with  the  outer  coat,  the  hilum  (the 
external  point  of  junction  of  the  funiadus  with  the  body  of  the  ovule) 
is  left  in  its  original  position,  and  therefore  close  beside  the  inverted 
micropyle :  the  adherent  portion  of  the  funiculus  often  forms  a  kind 
of  ridge  extending  from  the  hilum  to  the  chalaza ;  this  is  termed  the 
ixiphe  (fig.  269,  d). 
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inTerted  ovule  is  only  a  straight  ovule  witli  a  long"  funiculus  con- 
^th    the   outer  coat:  in  Juimfma  (CiBiace^)  the  roal   condition 
H       ''      'rates  tkid;  and  in  »i^inh  formed  from  nnatropous  ovules 
4iia^he  »•  -^  separates  (Zy^ophi/llmn).    The  p  oh  it  ion  of  the  raphe 

vsdi  tcfoeuv-:;  .."  -Ue  ovTil€  variea  in  ditltjrent  cases ;  aometimea  it  ia  i'<?»- 
td  «r  on  thm  tide  of  the  orule  nearest  to  the  placenta,  Btmietimes  dorsal, 
ittUier  times  laieral. 

Mit.  A  ctirved  or  mmpifhtropotuf  oviile  (fig'.  270)  ia  formed  by 
He  folding  over  of  the  nucleus  upon  itself  in  tiie  form  of  the  letter  TJ, 
anjing  the  mieropyU  {b)  over,  but  leaving  Ih^chahtza  In  its  nattiral 
linil^  to  the  hilum*  Externally  this  oviile  resembles  the  anatro- 
fm§^  ezeopt  that  there  is  rw  rrtj:>/ff  (Cruciferas,  Caryophyllace:!;,  &c.), 
dw.  Another  condition  more  rarely  met  with  is  the  horizontal  or 
mfkUt^>po%9M  oTule,  intcnn«liate  between  etraight  and  inverted,  the 
lAirent  funiculus  pushing"  up  the  chalaza  at  one  end,  while  tho 
liesci^nds  in  a  €orres|>onding  degr*?^?  until  the  axis  of  the 
homontal,  and  parallel  with  instead  of  at  right  angles 
placenta. 

fifst  instance  all  ovules  are  Rtraight^  but  mofltlj  become  curred 
the  course  of  their  development. 
241.  At  the  time  when  the  flower  expands,  there  exists  a  more  or 
eoosiderable  sac  or  cavity  excavated  in  the  substance  of  the 
mSy  the  upper  end  of  which  aae  is  situated  just  within  the  apex, 
nii  etmty  is  called  the  nnhnp-Mtc^  being  reolly  a  bqc  or  hag  with 
I  proper  waU,  within  which  the  embryo  or  rudiment  of  the  future 
|int  i»  developed  af^er  fecundation. 

Th^   phenomena  of  fecunilation  and  of  the  early  development  of  the 
mkr  ''>'-'r  with  the  rn  inn  tin"  of  the  an&tomj  of  ovules,  are  reserved 

fcr  t}(  ti:^ciil  part  of  this  work. 

H^  I    morphologicnl  peculiarities  of  the  ovular  structures  will 

U  i  :   the  head  of  tlie  fterrl  or  completed  product,  previou^lv  to 

aaminin^  wiiich  we  must  follow  out  the  ultimate  histon^  of  the  nffltils 
Mi  MBonntrd  orgaDS  forming  the  frtftt^  in  which  the  ripe  seeds  are  found. 


T?ie  Fruit. 

242.  The  fertiUzation  of  the  ovules  tisually  takea  place  soon  after 

i  opefiing  of  the  flowers,  or  sometimes  even  before  their  expansion. 

Atg  the  sulwequent  changes  by  which  the  ovides  are  converted 

'  iito  Beedfi,  the  ovary  (and  oceaaionalJy  other  parts  of  the  flower) 

iBfdef^goed  further  development,  aad  becamcs  what  is  technically 

cdM  the  fruit, 

Oftiiifffimy  the  stamens  and  corolla,  and  not  uncommonly  the  calvx  also, 

I  AW»r  or  wither  up  after  fertilisation,  and  the  styU'S*  with  the  f^tigmas, 

If  di^iftppear ;  but  the  style  sometimes  pt-rsist*,  and  even  undergoes 

-gctnent,  foniiing  a  kind  of  beak  or  fniVto  the  fruit,  ei^pecially  in  pimple 

t  fonned  of  one  carpel  {Eamtnadt^^  Clcmutiii  Qeum^  tig.  285),  kc. 
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Tb«  ealjx,  when  inferior ^  remnms  in  inanj  caaea  aA  %  loam  cap  or  enye- 
lope  turroundrng^  t£e  fruit  (iw  in  Ljibiatie,  many  SolniiiweflB,  fij^*  291,  &c.) ; 
or,  when  ^ttptrior,  iu  sogments,  onlarged  t>r  %nlfierf*ri^  form  a  kind  of  crown 
to  the  fruit  (Compositie,  Canipimulacei^,  &c. ),  and  thr  tub*^9  of  adherent 
calvcea  always  ent^r  into  th«  composition  of  the  inferior  fruit*  tfi^s*  29*i- 
303).  In  dome  ca»efl  the  calyx  and  the  con>lla,  in  other  cases  the 
receptacle,  become  blended  with  the  ovary  or  ovaries  to  form  the  fruit ; 
and  a  still  more  complex  kind  of  fruit  h  formed  by  all  the  tlowers  of  an 
in6ore«cenee  becomin^jr  conjoined  into  a  common  structure  during  the 
ripening  of  the  seed,  so  as  to  f<trm  a  collective  fruit,  ^uch  as  occurs  in  the 
Pme-apple  (fig,  307),  Mulberry  (fig.  30J},  Bread-fruit,  the  Fig  (%  306), 
eonea  orFira,  &c« 

Considered  as  developraentii  of  the  carpels  alone,  many  fruits  in  their 
mature  condition  depart  widely  in  appearance  from  the  ovaries  from 
which  they  ar«  produced,  the  morphology  of  fruits  exhibitinj;  perhaps 
more  remarkable  ca.«ied  of  actual  niet&morphoai^  than  any  other  parts  of 
plants.  Hence  it  is  often  diiTicult  to  judge  from  a  fruit  what  land  of 
pistil  the  flower  haa  poaseaeed,  and  the  structure  of  fruits  can  only  be 
undentood  by  a  study  of  their  progresaiye  development  from  the  imma- 
ture to  the  mature  condition. 

The  roost  important  source  of  chang<?  ia  the  suppression  of  cbambera  or 
loculi  of  the  ovary^  together  with  the  abortion  of  ovules.  Thus  the  flower 
of  the  Ifirch  has  a  two-celled  ovary  Tii4th  one  ovule  in  each  cell ;  but  one 
cell  with  its  ovule  19  constantly  abortive  and  almost  entirely  disappean  in 
the  fruit  In  the  female  flower  of  the  t)ak  there  are  tliree  c«lla,  each  with 
two  oviiles  (fig.  271) ;  but  only  one  ceU  is  found  in  the  ripe  fruit,  and  thia 
is  filled  by  one  solitary'  remaining  seed,  a«  we  find  in  the  Acorn,  In  the 
tame  tbm  are  several  eel  la  in  the  ovary,  but  generally  all  but  one  are  ohli* 
teraled  in  the  frtiit  (fi^.  372) ;  and  similar  caaes  are  hj  no  means  uncommon. 
In  theee  caaes  the  diaaepimenta,  called  in  the  fruit  aepiaj  ai«  not  broken 
down,  but  pushed  to  one  aide  and  obliterated  by  the  preaaure  exercised  by 
the  developed  seed. 

On  the  other  hand  tmaiom  partitions  are  sometimea  fonoed^  as  in 
Datiiita  Stramfmium,  which  haa  a  four-celled  fruit  derived  from  a  two- 
oelldd  orary ;  und  in  tbu  nods  of  LegunrmoaiD  croas  partitions  are  often 
ftOdtiOed  betwetm  the  seeds. 

nt  origiual  cnudinoDs  are  frequently  still  further  disfigured  by  the 
*     ( in  the  texture  of  the  eoTeringa  of  the  fruity  next  to  be  deocribed. 


Fig.  271. 


Fig.  272. 
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243.  The  **  wall  ^*  of  the  fruit  is  the  anbstanco  formed  from  the 
eorpela,  or  (when  present)  from  the  otht^r  coinpoiient  structuros 
{§  242).  It  coiiBtitiitea  the  case  eBclosiog  the  ripo  seed  or  seeds, 
and  is  called  thfypeneat^j).  The  /x*/vrfl^7)  is  of  very  different  structure 
in  different  friiitB.  When  the  fhiit  ia  mature,  it  may  be  dnf^  num^ 
hmnouji^  hathfrtf  {eonaceoftx)^  or  woodij ;  or  »iicculetit ;  or  succulent 
eattemdJy  and  woody  within,  or,  vke  versitf  succulent  internally  and 
woody  or  leathery  outside. 

The  pfid.H  of  cuinmon  PenA,  thd  eaptiulea  of  Pints,  Poppiea^  &c,,  afford 
examples  of  a  dry  iiienibranoua  pericarp ;  the  Fliigs  have  a  katherif  peri- 
Carp;  the  common  Hajid-init,  AcorHi  capsules  of  the  Mahogajiv-tree,  &c. 
have  a  voody  pericarp.  The  pericarps  of  the  Onipe  and  the  tiooeeberry 
wt^  mtttident.  The  riiim,  Cherry,  &e,  arc  succuJeat  externally  and  woody 
within ;  the  Orange,  the  Pomegranatei  the  Pumpkin,  ^c.  are  succulent 
within  and  leather)-  or  homy  outside* 

244.  When  the^j/rir^ip  is  uniformly  membranous  or  woody,  with- 
out distinction  of  layers,  no  subdi visional  terms  are  applied  to  it. 
The  same  holds  good  in  respect  to  the  simple  sticculent  penmrp  of 
coehfruita  as  the  Grape  and  GcK)5cberr)\  When  there  is  a  distinction 
into  layers,  formed  by  a  gradual  alteration  of  the  texture  of  the  inner 
and  outer  parts  during  maturation,  we  distinguish  between  an  epi- 
mrp  and  an  tti<Iomrp,  as,  for  example,  in  the  Plum,  Cherry,  Walnut, 
&c.f  where  there  is  a  succulent  eplcaf-p,  and  a  woody  fndociirp  forming 
the  "  stone ; "  the  **  core  "  of  the  Apple  is  a  membranous  endocarp. 
When  a  fruit,  such  as  the  Orange,  Pomegranate,  Litchi,  itc,  is  firm 
externally,  with  a  leathery  or  woody  epicarpf  and  a  succulent  endo^ 
'^'^rp,  the  latter  is  generally  derived  from  development  from  the  pk- 
•  f  tital  regions.  In  common  "  stone-fruits"  the  two  regions  arc  often 
]i-!inguished  by  the  names  sareocarp  (or  pulp)  and/iw/amm.  In 
•'':'■  Date  (fig.  280)  the  ** stone'*  consists  of  the  albuminous  seed, 
ujin  h  is  invested  by  a  succulent  pericaqx  In  other  PalmB,  such  as 
Arrai^  tlie  pericarp  is  fibrous.  In  hard- rinded  succulent  fruits  we 
have  an  internal  mrcocarj^  enclosed  by  a  corf^r  or  rind. 

Many  authors^  following  DeCandolle,  divide  the  pericarp  into  rnicurpt 
wwmjtcttrp^  and  emUnarp,  It  may  he  ohjier\ed  here  that  tlie  distinction 
hetw*^en  eadocarp  and  epicarp,  in  the  commoa  stone-fruits,  arisea  entirely 
during  the  ripenmg  of  the  fruit ;  the  two  Regions  are  originiilly  alike  and 
tmdijttingui^hiihle :  it  is  well  known  that  the  easy  separation  of  the  pulp 
from  the  #tone  is  a  sign  of  ripeness. 

245.  Some  fruits,  more  particularly  the  succulent  kinds,  but  also 
many  drj'  fruits,  do  not  burst  to  discbarge  their  set^l  or  seeda  when 
ripe;  these  are  called  mt^thucait  fniitn^  The  pericarp  rots  away,  or 
is  broken  irregularly  or  perforated  when  the  seed  germinatea.  Meet 
diy  fruita,  more  particularly  those  formed  of  more  than  one  carpel, 
bittil  open  or  separate  into  pieces  in  a  regular  manner  when  mature, 
and  are  consequently  dthwtmt 


IM 


MORPHOLOQT,  09  OOICFAR^TITI  AJVATOMT. 


240.  DthUeenee  tukos  pl&ce  gonerftUy  by  the  sepamtion  or  splitting 
of  iho  dutures  of  the  curpeb  in  a  vertical  dir»3ction,  or  by  the  disunion 
of  caht?n5iit  car|>el8,  or  bj  both  together.  The  parts  which  separate? 
in  thi*  way  are  eallcnl  vnhes :  and  this  mode  of  bursting  ijs  termed 
Botaral  or  vaivuhir  dehisctnct.  Somotimen  the  volrea  only  separate 
for  a  certain  distance  from  the  sjummit,  forming  little  segments  or 
teeth  (fig.  273).     In  a  few  cases  the  dehiscence  is  porous^  or  by 


Hg.  273, 


Fig.  274 


Fig.  275. 


Fie  ^^  Rnrtt  mp«il#  of  Otrft»Nmm. 
Flit.  ^*-  C«|j«cil«  ofAiuwll**,  mtmtiint  br 
Fi|;.  276,  Buna  tnit  of  fliieium  iSUr  Inttr). 

pores  or  oriflcog  formed  in  tho  walls ;  in  others  the  upper  end  of 
the  fruit  falls  off  like  a  lid»  by  tmntif€fu  or  eire»m9cisgil€  dthUc^ne^ 
(fig.  274). 

247.  When  the  dchitcenco  is  mlvular  the  fruit  is  named  bi-,  tri-, 
multii-aU-ular  according:  to  the  number  of  Talret  or  pieces  into  whidl 
it  fplitii.  This  mode  of  dehiscence  ia  subject  to  sevoral  modtficationi, 
aeoorditig  as  the  nplittiug  takes  place  tlirough  the  dorsal  or  tliroujfh 
the  Tontral  suture,  or  through  both  at  the  same  time*  It  is  stUl 
further  complicated  by  the  circumstance  that  the  placentas  sometilDfii 
remain  attached  to  the  valves,  white  at  other  times  they  break  away 
firom  tho  Talvea,  as  in  the  condition  culled  s^^ifrtuftiK 

A  fi'w  *  ^  may  be  hert*  given  of  tho  various  modes  in  which 

TaWuW  I  i^  v{fvvU?d  ;  And  tht*  et udr ut  will  Und  the  subject  far 

mofw  reinii  i  v  ;  i  ' '    i f  b»>  ri*f»*r  to  i»ome  c* 'T!      '       f  ^eed-veMela  where 

the  fruiU  ar^  uoiuni     In  tho  ca>  >   or  of  ap6cm^am 

fruity  Talvu1<l^  ,.,  .,i-.  ■  iu  *•  tnUi*:*  pbiop : — a,  tlai  u^,.  in^^  Tentral  suture^  as 
in  tbr  Colitmbinp  (Afpfifcf/fn),  tor  Stitr  Anisw  \lllinum,  fi^.  27r>);  or,  ^^ 
through  thf*  dor*ftl  so  tuns  uj*  in  Mntfm4iai  or  ..  tl.rM.>.4i  Kotb  r^utun^s  at 
the  sam**  time»  an  in  tho  \nA  of  iho  pp*  and  n  i^  pUiit*  (fig. 

Sd2).     In  thin  lattfif  rnjio  thnro  Art*  two  valv,   ,  :iigie  cArpoL 

In  one-crlM  Kyncarpmtn  fniiu,  wht^rt*  tho  coiiiptitK^nt  ciirpvU  cohort?  by 
their  o<lir*  ••  whirh  arv  m>l  iiif*iKh.Hl,  dehiisc»?ace  lakf*  placr : — a.  thrrjugh  the 
ren'  .  wlien  tho  placoutw  an*  found  rm  rh»'  irmrgiut*  of  the  valves, 

a*  ii  -,  each  valv«t  in  this  ca^e  rf*pro«*'Titin^f  n  caqnd ;  /J,  thr^iugh 

thi*  dorsil  aaturf«.  when  the  plaeentiw  will  \w  found  in  the  middle  of  the 
Tiilvm*  fi»  in  the*  Violet  ( I'toln).  In  mich  fruits  each  ralve  eonsbls  of  two 
balf-carptds  oombiiied  toftther*    In  the  Orehidacee  the  oapmlee  dehiaot 
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in  the  manner  IsLSt  described,  with  lliis  further  peouliarity — tliat  tlie  TalTea^ 
bearini?  the  placentas  in  the  rniddl*^,  sepajnttj  from  the  mldriha  or  dorsiil 
lutuivei,  lfr*ftnii^  these  latter  attached  together  at  the  top,  and  thus  fonuing 
m  op'ii  framL'Work  supportiii^r  the  reiniiiui^  of  the  perianth. 

In  mmtj/'celled  ^ifm^arprntA  imitH,  where  the  sides  and  marprins  of  the 
compoDent  earpf'lf*  are  infolded,  dehi&cence  tahen  place : — ji^  fotulietdM/f 
throuuh  the  dorsal  sutnn?,  m  as  to  op^n  the  locidus  or  cavity  of  the  carpel 
from  Behind  ;  each  valve  in  thiB  ca^^  represents  two  half  carpels  (tiga.  2/  7, 
278) ;  or,  /3,  septiciiU^Uy^  through  the  septa,  ao  as  to  isolftte  the  previously 


Fi^.  27a 


Fig.  277. 


Hg.278, 


Fttf.  27<1.  Hifw*  fmii  of  ^7  'u  teiJ«d  ooeri  senftnting  elaiticftiljr  from  th#  oftrpophoi^. 

F%(.  777.  Bur*t  t:«i>«iil*  loevticidl*!  demtoeoca  uid  wpfciddAl  fe^taJTmlioii  of  the 

Wiig*  f7t.  Tile  •wnc'  in  ctoi^  )«m  rioa. 

eomMned  carpeh*  (fijr,  276).  Each  valve  in  this  ca^^  repr«»j*enta  an  entire 
carpel.  In  some  inptanees,  b^  in  Vmheliifem^  lledstraw,  OMwhScc.,  the 
cupels  merely  separate  m  this  manntT,  one  fr^im  the  othrr,  without  opening. 
In  «iuch  a  ci»e  the  temi  »chizorfirp  i)^  employed  to  designate  the  whole 
fruit,  while  it^  conetitu»?nt  carpel?  an*  ctillea  mn',  or  ^omHtimea  mencarpt. 
Mon  frequently  the  cnrpeb  not  only  Ftepamti*  septiei dally  from  their 
fellows,  but  eMch  one  hursta,  either  thn^u^h  the  dorsal  sutui^,  as  in  Gn^rr- 


(fi|Sr.  :?7»t  ♦,  Buphurfno^  or  through  the  ventral  i*uture,  ik»  in  Colcftuitm. 

Thu5  aepticidal  and  loculicidal  dehiscence  mav  occ^u*  in  the  fmme  fruit, 
•0  in  the  Foxglove  (Thphtlin  \yihe  capsule  of  whicli  fir?t  divide.*  into  its  con- 
stituent carpela  BentieidoUy,  and  afterwaRls  each  carpel  splits  loculicidallv 
into  two  valves ;  tne  four  valvea  ao  produced  represent  each  a  half-carpeL 

Both  the  loculicidal  and  &eptici<fal  modes  ot  dehiscence  are  wmetimea 
SWiiciated  with  what  is  t^rmea  sfptifntifal  d(!hi»cence.  This  occurs  when 
the  *eiyta  or  partition?  bearing  the  placentae  are  broken  across  ;  the  effect 
of  thi»  i»  that  the  valves*  break  away  from  the  placentaa,  leaving  part  or 
the  whole  of  the  latter  standing  in  the  centre  of  the  fruit  on  a  Kind  of 
eoliinin,  as  in  Andrmtutia^  Commh-nhat,  Rhodmhfiilrons  &c.  Sfpttfrngal 
4»ki§cene9  takee  place  by  it^lf  in  the  siliqtteit  or  pods  of  Cnicifene,  where 
tli#  ralves  aeparate  from'  the  parietal  placentas^  leaving  them  in  the  centre 
•iip|)ordng  the  ovules  (figs.  2l^  k  2^). 

248.  Dthiscence  hif  f^ef^only  difiexs  from  that  byvalTesinthesmaEor 
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degree  of  fleparation.  Tho  fruita  or  seed-Teasels  of  Caiyophyllacse© 
dehisce  by  teeth*  Sometimes  the  teeth  are  equal  in  number  to  the 
carpels,  tia  when  the  dehiseenee  is  tlirougk  the  ventral  sutures  only 
(Li/rhni^);  sometimes  double  the  number  of  the  carpels,  when  the 
splitting  takes  place  through  both  sutures  (DianthttM), 

249.  Porous  dehi8C4->nce  arisee  from  the  formation  of  orifices  in 
the  walls  of  a  dr)'  capsule,  allowing  the  aeeds  to  escape.  In  the 
Poppy  (Papaver)  s  circle  of  portM  is  formed  round  the  upper  edpe  of 
the  fruit,  just  beneath  the  stigma ;  in  Antirrhmnm  and  Lhuinn  there 
are  two  or  three  orifices  near  the  summit  of  the  capsiile  ;  in  some 
Campanulas  a  pore  is  formed  at  the  base  of  each  cell. 

In  ail  these  oases  the  orifices  are  formed  from  thin  spots  in  the  waOsi 
which  tear  open,  tlieir  ed^res  curling  back  in  more  or  le^  r»^jndar  teeth : 
th^  dehiscence  of  Antirrhinym  is  connected  by  that  of  Scroj}htilitna,  Diffi' 
taits^  kCf  with  the  dehiscence  into  a  crown  of  teeth  as  in  PHmuia  and 
Caijophyllaces. 

S5(>.  Tranfveni^  or  tircumiclamU  dfhigf^nc4f  obscrred  in  the  mem- 
branous caperulei  of  Hifoscyamm  (fig.  291),  Ana^allU  {%g,  ^74), 
PUtntarjo,  d:c,,  and  in  the  woody  fruits  of  Lec^thU,  arisets  from  a 
transverse  fissure  running  round  tho  wall  and  splitting  off  the  upper 
port  of  the  fruit  like  a  lid. 

A  dehiscence  analogous  to  this  occurs  in  the  hmmta  of  varions 
LeguminosiD,  which  break  across  l)ctween  the  seods. 

In  these  cases  a  kind  of  articulation  is  produced,  by  the  tissue  of  the 
pericarp  remaining  more  delicate  in  the  \'m*3  of  dehiscence,  ^^n  tlmt  it 
Becomes  torn  by  the  hygrometric  contraction  or  expansion  of  the  tiruier 
pftTtt  id>0Te  and  below,'  ailer  the  fruit  hss  btn^ome  mature. 

251.  The  apex  of  dry  fruits  is  marked  by  the  position  of  the  style 
i^lf  when  jR'rtiistent  (fig.  2856),  or  by  a  scar  indicating  the  plaee  of 
^f'T! ration.  The  nxh  of  a  compound  fruit  is  commonly  an  imaginary 
iiip  .  but  in  Umbt41iferH>  (fig.  34>1)  and  Oerauiaeeio  (fig,  270)  the 
mnpopkort  forma  a  true  asds,  from  which  tb^  earpels  separate  in 
dfluiaeenee. 

252.  Behisoence  doea  not  usuaUy  take  place  until  the  aeede  are 
ripe :  but  in  Mignonette  the  up[>er  end  of  the  orruy  ojK^ns  long  before ; 
in  Leontice  thalklroidts  the  ovary  bursts  very  early,  and  the  seed 
ripens  in  a  naked  condition.  In  ImiHUiem  and  some  other  plants 
dclnHoenoe  takes  place  suddetdy  with  considerable  force,  the  Talvet 
eeparating  and  rapidly  curling  up.  In  Elnttrixnn  the  peduncle 
separates  in  a  stmil^ir  Budden  way  from  the  ripe  fruit,  and  the  aeeda 

are  forcibly  ejected.  ■ 

253.  In  Gymnosperms  there  ia  of  coarse  no  proper  dehiscence :  but      I 
in  most  caaea  the  carpellary  scales  of  tbe  female  oones^  which  are 
sepamte  to  a^ne  extent  during  fi^tiHxation^  frequency  dose  up 
together  to  as  to  form  an  apparently  solid  body  while  the  seeds  are 
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ripening,  afi  in  Pmt«,  Oupressv^^  Thujaf  &c.  The  scales  open  again. 
when  the  Beeds  are  ripej  and  in  some  cases  separate  from  the  axis. 
In  Juniptrus  the  scales  become  succnlent,  bo  as  to  form  a  berry- 
like organ.  In  Taxus  the  solitary  ovule  is  always  naked ;  and  during 
the  ripening  of  the  seed  a  succulent  eup-like  envelope  grows  up 
round  it. 

254,  The  forms  of  perfect  fruit  are  distinguished  by  technical 
names,  and  in  detiiiing  them  it  is  desirable  to  classify  them  in  eome 
way.  The  classili cation  which  conveys  the  greatest  amount  of  in- 
formation is  that  founded  piimarily  on  the  construction  of  fruits. 

The  multitude  of  uami*8  wliich  tinve  been  inveutedi  the  vague  mimiier 
in  which  many  of  these  bftve  hi^n  us*?d,  added  to  the  nnt  uDfrequent 
polymorphism  of  fniiXa  within  the  limits  of  single  Natural  Orders^  render 
a  satU&ctory  claasification  of  fniit»  almost  impossible  i^nthoiit  Tuiming 
them  all  afresh,  and  detining  tbem  according  to  their  mode  of  develop- 
ment sjs  well  as  their  perfect  condition ;  ana  this,  after  al!^  would  neees- 
fttate  a  terminology  too  cumbroiigfor  life  in  Descriptive  Botany,  for  which 
thie  names  and  detiuition^  are  chietly  required. 

£55.  Frmts  may  be  divided  Erst  into  frtt  or  mon^thalamic  fruits^ 
Ibrm^  from  single  flowers,  and  confuent  fruits,  formed  of  the  blended 
flawen  of  an  inflorescence.  The  term  pol if  thalamic  baa  been  cou- 
Tcniently  appHed  to  fruits  of  thiij  latter  kintL 

/W^/riii(*may  bo  divided  into: — 1.  Ajiomrpowt  fntiU,wheTB  the 
eodstituent  caq^ela  are  Bc]>ftrate,  forming  (a)  stmph  fruits  when  the 
carpel  is  solitary,  {h)  multiph  fruits  ^h^u  more  than  one  is  found  on 
tlie  smne  receptacle;  2.  Sf/ncarpom  fndtg,  formed  of  compound 
orvieB^  and  consisting  of  (n)  suprrior  fruits  when  the  calyx  is  free, 
snd  (h)  inferior  fruitg  when  the^tube  of  the  receptacle  or  of  the  calyx 
ii  adherent* 

Confluent  fruits  require  no  corresponding  lubdi vision . 

Almoct  all  of  the  above  groups  are  again  divisible  into  dry  and  Mtectt^ 
Imd  Idods  t  this  diversity  is»  so  special,  occurring  between  nearly  allied 
gHM8«  in  the  same  Nataral  Chders,  that  it  seems  uuadvisablo  to  make  jt 
•  hmoM  for  any  of  the  main  sections.  Modes  of  dehiscence  and  absence  of 
flfilrttrinrr  characterize  subordinate  kinds  of  diy  fruits. 

256.  The  following  clasaifieation  is  a  slightly  roodiiled  form  of 
dMit  ^atablished  by  Dr.  lindley.  In  it  all  or  nearly  all  the  forms 
fcaaibed  by  various  authors  arc  enumerated,  but  comparatively  few 
am  in  general  use.  Borne  of  these  will  be  found  more  fully  described 
ia  Mbioqaent  paragraphs: — 
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ChkmiFicATiont  OP  FRi?r». 
A.  Fr€e  or  Monofhtfamtt  Fntitg, 
OAEPors,  oomposod  of  distinct  sim^lo  carpels. 
^  Simple  monocarpous  fniits  (formed  from  solitniy  carpck). 
t  Pericarp  formed  from  the  ovarj  alone. 
J  Pericarp  imiform- 
II  One-  or  few-aeeded. 

Pericarp  homy  and  indebisceiit  .     Aeh^nmm, 
Pericaqj  mt?robranou9>  tometuneft 

dehiscent Utrietdus, 

(III  Vanj-seeded* 

Dehiscent  hy  the  ventral  sutrire  •     FoUieuhts. 
Dehiscent  by  both  sutures  .     .     •     LajmMn. 
Indehiacent  or  articulated  trana- 

verecly LomefUum, 

Jt  Perioarp  of  two  or  more  layers. 

Epicarp  fleshy,  endocarp  bony      .     Dru^, 
ft  Pericarp  formed  from  the  oTary  and  ad* 
herent  floral  envelopes. 

Dry,  indehisoent  ......     Diehjtium, 

Fleshy  .     • -     .     Bphalrrocarpium, 

*  Udtiple  or  jKilycarpous  fruits,  formed  of 

an  aatomblage  of  dUtinct  carpels, 
t  Free. 

Pericarps  distinct,   dry  (arhtnut)  or 

fleshy  {drupes) Eimm, 

Pericarps  ultimately  more  or  lets  oohe*- 

rent •     *     • 

ft  Enclosed  in  a  cup-liko  fleshy  recwpUdt.    CynarriWiim. 

n,  STXCAEFotm^  composed  of  oombined  carpels.  _ 

•  Superior, 
f  Pericarp  dry. 
i  Indehisc€»nt. 
~  Onr*c<*lli*d,  one-»iH?df*il,  pericarp 

adhcnmi  to  tht*  «*e<l ....     Ottr^i^fmi, 
One-  or  many -c*'U(Hl,wingi»d,  peri- 
carp not  adht'rf>nl  to  tht*  9Ci*d 
orteeda. Samara, 
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tt  Behisoent* 

e  Separating  into  indehiscent  coed    •    €areerulu8. 
ee  Separating  into  dehiscent  coed     •    Begma. 
eee  Separating  into  two  pseudo-fol- 

Hdes Coneeptaculum, 

eeee  Dehiscence  transverse    .    .    .    Fyads. 
eeeee  Dehiscence  yalyiilar  or  porous. 
G  Placentas  parietal  in  a  two-celled 
ovary. 

Linear 8ili^[ua. 

Short  and  hroad Silieula, 

©0  Placentas  axile  in  two-  or 
many-celled  ovaries,  free 
central  or  parietal  in  1-celled 

ovaries Capsula. 

ft  Pericarp  fleshy,  indehiscent. 

t  Pericarp  tmiform Nueulanium. 

a  Pericarp  of  two  or  more  layers. 

Epicarp  coriaceons  or  woody,  endo- 

carp  fleshy Amj^hwirea. 

Epicarp  fleshy,  forming  a  spongy 

rind ;  endocarp  pulpy.     •     •    •    ffofpericUum, 
^  Inferior, 
t  Pericarp  dry. 

t  One-celled  hy  suppression,  indehiscent, 

within  a  cupulatc  involucre   .     .     .     Olans. 
tt  Genuinely  one-celled  and  one-seeded, 

often  with  a  pappus Ctfpsda, 

itt  Two-  or  many-celled. 

Separating  into  indehiscent  coed .     CrtmaearpiunL 
Dehiscing  hy  valves  or  pores  .     .    Diplotegia, 
tt  Pericarp  fleshy,  at  least  within. 

t  Pericarp  simple,  seeds  more  or  less  free 

in  the  pulp Baeca, 

ti  Pericarp  of  two  or  more  layers, 
e  Epicarp  fleshy,  endocarp  parchment- 
like or  bony,  indehiscent     .     .     Bomum, 
e®  Epicarp  fleshy  or  fibrous,  endocarp 

bony,  dehiscent Tryma. 

eee  Epicarp  homy  or   crustaceous, 
endocarp  fleshy. 
One-celled,  seeds  on  pulpy  parietal 

placentas Pepo. 

Many-ceUed,  seeds  with  a  pulpy 
coat Bdbnuia. 
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B,  Polifthalamte  or  Oonflumt  FruiU^ 

L  AHOiosPEmnous,  formed  of  closed  oTaries, 

Pericarps  of  the  constituent  flowora  hard,  im- 
bedded in  the  fleshy  axis  of  the  inflor<iscence.     Stfconus, 

Pericarps  of  the  constituent  flowers  siicculcnt 
and  oonfluent  with  each  other  and  some- 
times with  the  axiji  of  inflorescence  .     .     .    Sortms, 

II-  GnnrosPEBMous,  formed  of  open  carpels. 
Constituent  carpels  scale-like,  imhricatud  in  a 

conical  group StrobUus. 

Constituent  carpels   peltate   and   forming*   a 

globular  head  , GalhuhtM* 

The  aboTe  clasofication  is  iar  from  ^ati^factorr :  far  ^tiid<^*uts*  pur- 
poses  it  is  too  complicated ;  and,  mor^verf  in  practice  the  majority  of  de- 
•eriptiya  botaniatM,  flndiag  it  next  to  impo^aible  accurately  to  claMify  all 
the  varieties  of  fruit  they  meet  with^  content  them.^l?es  with  the  em- 
l^jment  of  a  few  well-undeiHtood  terms  applied  more  generallT  than  is 
uie  CAM  in  the  foregoinj?  scheme.  In  tbc  following  paragraphs  those 
terms  which  are  in  mo^t  rrfH|utmt  use  are  printed  in  lai^r  type,  those  not 
in  general  use  are  in  smaller  tvpe.  The  student  with  a  ripe  fruit  before 
him  is  mainly  oonoemed  witli  the  fruit  in  its  existing  condition;  an 
•mngement  xounded  on  the  peculiarities  of  the  transitional  stages  be- 
tween the  immature  pistil  and  tbp  rip?  fruit  is  nf^ceMarily  erabamij^ing  to 
him,  9ince,a!4  a  rule,  ixe  Iuia  onlv  LimitfKl  uipans  of  iiAcertaining  for  himself 
the  course  of  development,  l^hi*,  however,  may  to  a  great  extent  be 
imdezvtood  from  a  mere  comparison  of  the  pistil  with  the  ripe  fruit 

Simplt  FmitM, 

257*  The  Ach/wjihtm  is  a  small,  dry,  in  dehiscent,  one-seedod  peri- 
carp, tipped  Hith  the  remains  of  the  style,  and  with  the  seed  fre<o  in 
the  interior,  except  at  the  point  of  attachment. 

This  fruit  is  nirely  found  solitary,  as  in  AiekemiSa ;  it  usually  fbtms 


Fig.  280. 


Fig.  279* 


Pl«.t7V.  AilNMlOBsr 

1%.  S80.  %mdAm  of  tlh*  df«p»  of  111* 


««l««ftl««ltytei 
li«  D«l*ljiMMiai 
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part  of  a  multiple  6niit^  m  in  Rammculm^  Cietnatts^  Geum  (fig.  285)^ 
&C.  Achtema  are  popiiliirlr  mistaken  for  aeed^^  fruni  which  they  may 
be  known  by  the  stviar  bt?at,  and  by  the  seed  lying  looseiiiflide. 

The  term  achjsnium  is  ohen  applied  to  the  balvea  of  Umbellileroiis 
fniitd^  the  cocci  of  Mallows,  the  nucules  or  nut^  of  Labiata>,  *Scc.  (the  car- 
cerultf  of  some  authorB)  (tig.  2f>0),  and  to  the  *' cj^sehe  ■'  of  Coiupoaitaa. 

258,  The  UtricitJuei,— This  diiTers  from  tlio  achcEoium  chiefly  in  the 
membranoua  character  of  the  penaarp,  and  in  debi^mg-  sometimes  by  a 
tran*ver^  slit ;  it  is  found  in  Chetifjpodtumj  AmanndAm^  &c. 

269.  The  Dick'simn  only  diiiera  from  the  utriculue  in  having  the  indii- 
iftted  periatitb  adherent  to  the  carpelj  and  forming  p^irt  of  the  shell  {Mi- 
rMlii,  SaUola). 

260,  The  Sphalerocarpimn  resemblea  the  preceding  in  structure ;  but  the 
complex  pericarp  i^  iieahy,  forming  a  berrv-like  bodv  {Hippapkaef  BH' 
tMfii),     For  practical  purposes  this  is  beat  cfa-nged  as  a  l>erry. 

261,  The  Dnt^  is  a  one-celled  fleshy  fruit,  represented  by  stone- 
friuts  formed  from  a  single  pistil,  such  as  the  Cherry,  where  the 
stone  is  formed  by  the  inner  part  of  the  pericarp,  and  the  pulp  by  the 
outer  part. 

In  common  stone-firuita  the  drupe  is  Bolitary ;  but  minute  drupes  formed 
on  the  same  plan  are  assembled  together  on  tlie  Peceptacle  in  the  etterio  of 
the  Itaspbenr  and  Blackbt*rry  (fig.  2^).  The  term  drupe  is  often  im- 
.jttoperlv  applied  to  the  compound  stone- friiite,  like  the  Cocoa-nut  &c.,^ — 
'  cr  to  the  Date,  whert^  the  ntone  h  formed  by  the  seed  alone,  and  the 
pulp  by  the  pericarp  (tig.  280 j. 

262,  The  Follicle  is  a  simple  pod,  splitting  doi^^n  the  TrcEtral  suture, 
Uld  bearing  the  numerous  ovules  on  its  margins. 

This  rarely  occurs  solitary,  but  mostly  combined  with  others  in  a  circle, 
ae  mArptUrffUi^  Prrmtiay  Semjterrivum  ( tig.  28 1 ),  &c, ;  and  they  are  then  often 
cohe^mt  at  the  bafle,  so  as  to  form  a  transition  to  the  s^ncarpttim.  The 
pair  of  folhcle«  (coneofiactUa)  of  Aaclepiadacea^  have  their  placentae  de- 
tached when  they  dehisce,  so  as  to  set  the  seeds  &ee. 

263,  The  Legume  is  a  one-  or  many-seeded  simple  fruit,  usually 
qilitttQg  into  two  volTee,  with  the  placentas  on  the  margins  of  the 
rentral  suture. 

In  most  cases  the  f^^m^  is  elongated  and  pod -like  (fig.  282) ,  as  in  the 
Pea  &c. ;  but  sometimes  it  is  curved  or  even  spirally  eofled  liie  a  snail^s 
shell,  as  in  Mtdicai/o  (tig*  283 )>  or  lobtid  and  knotted,  as  in  Acacia  (^^,  284). 
In  Astraffaim  a  spurious  sutural  septum  ia  Ibnned  by  projection  mward 
of  one  of  the  sutures  (fig,  2o2j« 

264,  The  Lamentnm  is  a  modi^cation  of  the  legume,  cither  wholly 
indehisccnt,  or  constricted  into  joints  between  the  seeds  and  some- 
tiroea  falling  to  pieces  in  these  situations,  as  in  Ornitlwpuif  Desmo^ 
dium^  &c.  In  the  lomentum  of  Cassia  (e,  g.  Cassia  fistula)  there  are 
many  false  cross  septa. 
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MMpte  FrulU. 

265.  Tlie  Etmrto  is  fanned  either  of  an  assemblage  of  arJimnta  on 
ft  dry  receptacle  (/ifiiiuticulti^,  Ommy  fig*  285),  or  on  an  enkrgod 

Fig,  282. 


Fif .  2ft4. 


piUpy  rocoptftclo,  Strawberry  (Ffaffuria)^  or  of  a  ooUiMSUon  of  smiiU 
clru/>M  on  a  dry  or  spongy  recoptocle.  Blackberry  (Mu^ug^  fig.  2Ht^), 

rig,S85. 

FSg.  280. 


f|^  Wk  Dry  ««ano  of  HmtM,  ml  vi«feio«Uf  («)  to  ikow  tlu 

FIf.  SS«k  l^df y  P«Bf4o  ivf  RUekbarTj  (£■&«<)  ««l  fvUoiUj.  thom\^  lll«  iptflUDr  1 
«rf  <«wd  «ith  Utilji  (InipiMk 

Tha  ctrd»  of  folUclcd  in  AquHeffia,  De^mmm,  tte*  u/mdj  appfoachM 
thUf  aa  do  alio  the?  fruiu  of  W  iiiu*n»it»  {IlMmmf  fig.  97^). 


m  ia  formed  by  tlio  conflaeace  into  a  m>U(1  moM  of 
a  multiple  otaiy  with  a  olender  receptacle  {Atwna,  Magf-- 


200.  The 
Hie  carpali 

S07«  Tbe  Cffmmrkodum  ocmmjita  of  a  aiioculont  outer  eiiri4op«>  formed 
of  a  cup-like  leoeplade  (aecordioif  to  tome^  of  the  tube  of  the  calj^),  with 
Quiuuitjuj  ichMM  lialag  the  walla  {Mmt,  Oaiifcmihm), 
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Compound  Fruits — Superior, 

268.  The  Caryopsis  is  the  one-seeded  fruit  of  the  Grasses,  com- 
poeed  of  two,  or  rarely  three  carpels,  which  form  a  dry  pericarp  in- 
separable from  the  seed.  In  practice  it  is  hardly  recognizable  from 
the  achene,  except  in  the  last-mentioned  characteristic. 

269.  The  Samara  is  a  two-  or  more-celled,  few-seeded,  dry,  in- 
dehiscent  fruit,  which  has  a  membranous  wing  or  wings  developed 


Fig.  288. 


Fig.  287. 


Fife.  ^7*  Double  aaxnara  of  the  Maple  {Acer).    Fig.  288.  Samara  of  the  Elm  ( Ulmtu  eamputria), 

from  the  pericarp — as  in  Acer  (fig.  287),  Ulmus  (&g.  288),  and  the 
little  fruits  of  the  catkin  of  the  Birch  (fig.  289).  Practically  this 
may  be  regarded  as  one  or  more  achenes  with  winged  pericarps. 


270.  The  Carcet^dus  is  a  dry  fruit 
formed  from  a  many-celled  ovary, 
the  carpeld  of  which  separate  when 
ripe  into  indehiscent  few-seeded 
cvcci.  The  term  schiztKarp  is  some- 
times applied  to  such  a  fruit. 

This  fruit  occurs  in  various  mo- 
difications, in  Maha,  Tropceohwiy 
Boraginacea)  (fig.290),  Labiataj,&c.; 
the  cocci  are  sometimes  called  nu- 
tuh*,  and  are  often  regarded  as 
achenes. 


Fig.  289. 


Fig.290. 


Fie.  289.  Samaroid  firaifc  of  the  Birch  {Betula 

alba). 
Fig.  290.  FerBiatent  calyx  of  a  BoragioaceoDf 

f>lant,  opened  to  ahow  the  caroera- 
OB  formed  of  four  indehieeent  car- 
pela,  separating  firom  each  other. 


271.  The  Begma  differs  from  the  foregoing  chiefly  in  the  cocci  being 
mdividually  dehiscent,  as  in  Euphorhia,  Geranium^  &c. 

In  Geranium  the  cocci  remain  attached  for  a  time  by  the  persistent 
beak-like  segments  of  the  style  to  the  summit  of  a  carpophore,  the  beaks 
often  coiling  spirally  (fig.  270). 

272.  The  Co»crf>iacHlum  is  formed  by  a  two-celled,  manv-seeded  ovary, 
leparatinp  into  two  dry  follicular  valves,  in  which  the  seeis  lie  loose.  It 
may  be  de!«cribed  as  a  pair  of  follicles.  Examples  may  be  met  with  in 
Aflclepiads. 

273.  The  P//.m  is  a  one-  or  more-celled,  many-seeded  fruit,  the 
upper  part  of  which  falls  off  like  a  lid  by  circumscissile  dehiscence, 
18  in  AnatjalUs  (fig.  274),  Hyoscijamus  (fig.  291),  Leeythis^  <fec.  It 
differs  from  the  capsule  merely  in  its  tnudsverse  dehiBcenoe. 


f 

^H  274,  Tho  SiJi^m, — ^Thia  is  a  two-valved  linear  pod,  the  valres  of 

^B  which  separate  Boptifragallj  from  a  kind  of  frame,  witb  a  more  or 

^  le8s  perfect  false  st'ptum  (rt/tlum)  stretched  acroHs  it,  the  {^tfirutnl) 

placentas  being  attached  to  the  frame,  as  in  SinapU  (fig.  292) ^  Chti- 
ranthug,  MatUtiola,  &c. 
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Fig.  291. 


%.203. 


rig.  set. 


Fig.  294. 


W  <ss> 


Fif .  til,  Prcta  or  HpmmmmMt  CMlOMd  kthtk^itrj  mljz, 
1%  3M.  Bant  Miqum  dt  Wima^t  like  ^f «•  wpMstiAf  froa  i 

¥\§.n^  INnSSSd«omJEaMPi. 

9ti,9M,  Iiid«lii«c«t  fruit  of /mI(*;  st^iilin;  6,Ae»wi 


IMppOtlU^  tk« 


275.  The  Silicida  (diminntire  of  tha  laiit)  is  merelj'  a  short  and 
broad  nliqua,  oft€n  most  expanded  in  the  direction  at  right  angles  to 
the  replum^  tho  Talres  sometimes  winged — Thhm^i  (dg.  293),  Cap" 
aeUa,  4o. 

When  tho  r^ium  is  imperfect,  it  is  laid  to  h^ftnf4rat€  if  tlit ;  or  it 
may  be  dsttrofad  altOiftetner.  Some  nlifpiHM  and  9iiliciila«  do  not  burst 
hy  TalT^e#^CVm&«f  B^hamiM^  ImtU  (%.  294),  &c. 


276.  The  CapnuJa  includes  all  tho  remainiJig  kinds  of  dry  fhiits» 
membnuiOQi  or  woody,  formed  of  one-celled  or  mftny-cellod  compound 
cuTtfiety  which  dehisoe  more  or  lees  completely  by  r^ilnr  Talvoa, 

Snal  in  number  to  or  double  the  carpels  (/m,  ('  '  ,  Caryo- 

jUaeeie.  iJifjiUtlU,  JVimuh,  ^c,)p  or  by  port'«  (-1  /m,  jhat- 

pavir)^     Its  mode  of  dehisoenoe  may  be  septicidali  locolicidal,  or  sep* 
tIfragaL    (Beo§2470 


277.  The  N^evkmkm^  m  Uva.  it  a  superior  pulpy  &ust,  ths  flesh  of 
which  eontebi*  s^rend  seedf^  and  b  eocloaed — merdv  by  a  membntne  es 
in  the  Otap^i  where  tho  seeds  are  loose  in  the  pulp,  ani  SiiuHttm  (fig.  3%>| 
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AirppOf  &c*,  where  the  axile  placentas  persist^  and  there  are  two  more  or 


leis  distiiict  oelb  within  the  pulp.    Thb  h  u^ujiUj 
rarutled  aa  ii  **  berry"  {htwca), 

^B,  The  Amnhiiarca  is  a  compound  many- 
celled  auperior  miit,  with  a  woody  or  indurated 
•hell  enclosing  an  intenial  pidp  {AdmrnufUUf  Cre~ 


Fig.  21W>. 


279.  The  Httpendtum  w  a  many-ceUed  sup^or 
indehiacent  fruit,  with  a  spongy  or  leather)'  rind, 
and  an  internal  pulp  formed  irom  the  ti^ue  lining 
the  loculi,  as  in  the  Orange.  Thia  is  generally 
deaeribed  aa  a  form  of  berry. 


Kti4?ubiuiUTi,   0Tft,  or 
•upiTior  berfTof<&iA** 

NUIH,  out  MTOHi. 


Compound  Fruits — Infermr, 

280.  The  Tryma  reaemblea  a  drupe,  but  ia  inferior ;  it  hm  a  fleshy  or 
fibrooa  epicarp  and  a  bony  endocarp,  and  ia  apunouBlv  one-eelltiid  and 
one-seeded  bv  abortion  of  the  Temaining  celk  and  OYiiles.  The  epicarp 
10  fleahy  in  tnc  Walnut^  and  the  bony  endo<^arp  splits  into  two  valvca. 

281*  The  Glans  is  a  hard,  dry,  indohiscent  fruit,  fipuriously  one- 

M !!.  c]  from  auppreasion,  asually  one-seeded,  seated  in  a  persistent 

Incre  forming  a  aipuk.     In  the  Acorn  and  Hoxel-aut  there  is 

-     lI'   u'land  in  each  cwpule  or  cup,  while  in  the  Beech  and  Chest- 

1         u.  it  arc  several. 

The  ovaiT  of  the  Oak  w  3-ceUed,  with  two  ovules  in  each  cell ;  but 
tv,  i-rlh  with  their  onUes,  tojfether  with  one  oi-nle  of  the  fertile  cell, 
-aed,  and  the  wall  of  the  ovary  is  converted  into  a  bony  shell, 
iv  filled  by  the  remaining'  seed.  The  ovarj'  of  the  Birch  h  also 
3-o^bd,  that  of  the  Hazel  2-c^lled,^tliat  of  the  Chestnut  a-S-celled  ;  and 
aimilar  suppreesion  takea  place.  The  inferior  eliaracter  of  the  fmit  is 
marked,  especially  in  the  Chefitnut,  by  the  remains  of  the  teeth  of  the 
tMUjx  cm  the  Bummit.  In  the  Acorn  the  gland  ia  naked  above,  seated  in  a 
^1  in  the  Uazel  the  leafy  cupule  envelopes  it }  and  in  the  Chestnut  and 
"i  thd  «piny  cupide  encloses  several  fruits, 

Th*  €)fp$eia  ia  a  one-seeded  in  dehiscent  inferior  fruity  developed 


Fig.29a 


Fig.  208. 


Fig.  297. 


1%.  m  Cjpwh  of  Seofmrmv, 


Fif.  297.  Crp^U  of  5iJ#M. 
CfpieU  idiotA  Tf rti(»Ilyi  to  t^ont  tht  wwa  witliiti. 


mm 
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from  ft  unilocular  oimiyf  and  i»  generallr  surmounted  by  the  remAinA  of 
tlie  calpL,  fonniny  &  beak,  teeth,  or  a  »ene«  of  hairs  or  ft^athers  (/mppu*). 
It  b  ch arftc teriatic  of  the  Compositie  (fig^g.  29«)  &  297),  and,  but  for  its 
pappus,  h  hardly  dii^tinffuiBhable  in  the  ripe  state  &om  the  achvne. 
Thifi  fruit  ifl  often  called  an  achrenium. 

283*  The  Crrrnomrp  is  a  schizocurpoua  or  splitting  fruit,  consisting 
of  two  inferior  achenee  formed  from  a  two-  or  sevcral-c^^lled  com- 
|>ound  inferior  ovaiy,  the  ccUa  of  which  separate  when  ripe  as  inde- 
hbceut  eQC/:i,  The  separate  halves  of  the  two-oelled  fruit  of  Umbel- 
lifene  are  froqiientlf  called  mericarpti  (figs.  290^-301)  {GaUum  and 
many  other  Eubiaco«e«  ^c). 

Hg.aoo. 


fi^m^  fNttdfAMniHtWiAlmaoti  , 

FSf.  Ml.  Proit  of  ITmbcUllcifm  tb«  Dt«ciarp«  wepvt^ted  and  tumgis^  froto  the  tmrpopliope, 

SSi.  The  IHpk/Ugia  is  an  inferior  capwU,  one-  or  many-celled,  dehiacing 
by  valves  or  pores  {Campmmda), 

285.  The  Baeca^  or  true  berry,  differs  from  the  numlanhim  only 
in  being  inferior,  so  tluit  it  is  crowned  by  the  withered  tx:*cth  of  the 
oalyx;  it  is  imiformly  pulpy,  with  a  thin  akin^  the  ntimeroui^ 
seeds  being  imbedded  in  the  pulp  (Gooeoberry,  Cummt,  Cornel 
(fig.  302),  &c.). 

Fig^dOa 


Fig.  80S. 


Fig.  801 


I%f. M  liwii  ctCarmtl (Cbnwy  m^h 


h 


SOi.  Cnm 


tftHkm  Hi  ikk*  hum  tdMrnfOmOUdlarh 
of  •&«  V«P9  cf  C^MUAlMr. 
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280.  The  Po^miim  is  a  componnd,  many-celled  succulent  fruit,  in 
which  the  epicarp  is  tieshy,  while  the  endociirp  fonns  either  cartila- 
giriotis  linings  and  partitions  to  the  cells  (a  **  core  '■ )»  or  bony  shellfi 
around  the  niorw  or  less  separate  cells  (Apple,  Quince,  Medlar  (fig. 
3iJ3),  Hawthorn,  &c.)*  The  tteshy  portion  of  the  pome  cousists  in  a 
tlil/itiition  of  the  flower-stalk,  in  which  the  true  carpels  are  imbedded. 

3^7.  The  Fepo,  or  Gourd,  is  a  siiceiilent  inferior  one-celled  fruit, 
with  the  seeds  on  three  parietal  placentas^  imbedded  in  pulp,  which 
often  fills  up  the  cavity :  the  epicarp  is  more  or  lesa  leather}^  (Cucum- 
ber, ^.  304),  or  thickened  and  indurated  (Gourd). 

2861  The  Bahmta  is  an  inferior  compound  firnit,  with  a  brittle  woody 
xind  •urrounding  au  irregular  na»etnblage  of  numerous  celb,  in  which  the 
■eed^  aie  attached  to  the  placentaaj  and  hiTe  a  pulpy  coat  (Pomegranate). 

InfruUiC^ncti  or  Confiumt  Frtdts. 

289.  The  Stfconus  is  a  Buccnlent  fruit,  formed  of  an  enlarged 
fleshy  excavated  or  coneare  Howering  axis,  in  wHch  are  irahedded 
ntuneroua  separate  fruits  with  dry  pericarp®.  lu  the  Fig  the  seed- 
like  pericarps  are  seated  on  the  walk  of  the  internal  canty  (fig.  305); 
in  DorsUnia  they  are  imbedded  in  the  concave-topped  common 
receptacle. 

Fig,  807. 


FS^.  305. 


Fig.  300. 


v* 


Btf.  90^  Toitlott  Motion  ofiha  Pif  (Fieta  Oitmw). 
Fli.a06.  Frail  «rMiill>«rrf(Jfaf«fM^7ra>. 
Wig*  at)7.  P^l  of  mm^-mppU  iAmumma  tat*iM% 

SW*  The  5oro#i*  ^liffers  from  the  foregoing  by  the  luh^tance  of  the 
OMIftituetit  pcricarpf,  formed  of  the  ovaries  and  floral  envelopes  of 
the  icfwers,  iM^toming  pulpy  and  confluent  with  each  other  (ifontSt 
fig.906)»  and  sometimes  with  the  ftuccolent  axis  of  the  inflorescence 
(Pine-npiae  (fig,  307),  Bread-fruit). 

tt2 
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291.  The  StrobiluSf  or  Cone,  is  the  characteristic  fruit  of  the 
GymnospprmB,  consistitig^  mostly  of  a  conical  or  ovate  mass  of  imbri- 
cated 8«?alei*,  with  seeds  in  their  axila  (or  on  their  borders*  OtfmB), 
each  scale  beitig^  the  development  of  a  singie  carpel,  representing  a 
female  flower  (Piniis), 

^2.  The  GaUndiis  is  a  kind  of  cone  with  few  scales,  which  have 
their  heads  thickened  and  forming  the  periphery  of  a  somewhat 
globular  mass,  dry  {Cupreuns)^  or  some  times  suoculent  (Juni^erHt}, 

203*  The  consequence  of  the  fe<-undation  of  the  ovule  is  the  de- 
velopment of  an  embryo  in  the  embryo-sac  (§  241)  ;  and  during  the 
maturation  of  the  fruit  the  ovules  arc  perfected  into  jrf^d>,  the  ciisen* 
tial  character  of  which  is,  that  they  are  independent  reproductive 
bodies,  containing  an  ernhrtfo  or  rudimentary  new  plant  at  the  time 
when  they  an?  cast  off  by  the  parent  (fig.  309), 

Fig.aos, 


Fig.  900* 


«•— , 


«w*>y»>  villi  WObmmm  mi$tti9»9.  uul  radieU  |x)ii»Utig  to  tho  miervffU  [  /.  #ttJb- 


The  aaed  remains  attached  to  the  placenta  of  the  fruit,  until 
m&ture,  by  the  fumcuhis  (§  234),  from  which  it  ultimately  separates 
by  an  articulation,  m  that  a  soar  is  left,  called  tlie  hilum  \§  230). 

294.  The  dirtrdan  and  position  of  the  seeds  in  the  cells  of  the 
fruit,  as  well  as  the  modes  of  curvature,  indicated  externally  by  the 
relatire  posittoiis  of  the  bilum  (fig.  3vHt»  a%  micropyle  {b\  chala^a  (i/)^ 
and  raphe  (r),  afe  Uie  aamo  as  in  the  case  of  the  ovule  ;  and  the  same 
terms  (§|  237-240)  are  made  use  of  in  doaeribing  their  peculiarities. 

The  tai^  of  a  seed  is  the  side  or  edge  tamed  towards  the  fJaoeutm 
from  which  it  ariset. 
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The  difection  of  seeds  may  differ  from  that  of  the  oyiiles,  hy  alteration 
in  the  shape  of  the  ovary,  aoortion  of  OTules,  kc.  It  mav  he  noted  that 
anatropoLLB  orules  normally  haw  the  raphe  rtexi  the  plact^nta  if  nsctftding 
or  nmpendfd^  m  that  the  raphe  indicawiii  the  face ;  but  by  irregTjlar  deve- 
lopment of  the  pericarp  this  condition  may  be  reversed  in  the  ripo  fruit, 
Aft  in  RBtmHcHkit, 

295.  The  seed  consists  of  the  proper  M^  of  the  seed  and  its  integu- 
ment*, to  which  in  some  cases  are  added  appendages  of  various  kinds. 

The  body  of  the  seed  ia  sometimes  called  the  nuclem^  which  leads  to 
confusion,  as  it  occupies  the  same  position  in  reference  to  its  integuments 
as  the  nucleus  of  the  ovule,  but  is  ny  no  means  always  identical  with  it. 

296.  The  outer  coat  of  the  seed,  called  the  iesta^  completely  en- 
doses  it,  marked,  however,  by  the  microscopic  oriiico  of  the  tmn^o- 
pyU^  and  by  the  hi  htm,  or  scar  of  the  funic  ultLS,  The  testa  presents 
Ihe  greatest  possible  variety  of  conditions  of  texture,  from  membra- 
DOQS,  homy,  wood}%  or  bony  hardness,  on  the  one  hand,  to  a  leathery 
or  soft,  pulpy  condition  on  the  other.  Tho  dry  forms  frequently 
exhibit  beautifully  reg^idnr  markings,  such  as  minute  ridges,  reticu- 
lations (Poppy,  Silrnf,  &c.),  spines  (Sullaria^  Sec*) ;  or  the 
tnaFgins  are  prodticed  into  sharp  edges  or  broad  wings 
(Bi^rtonia,  Pintt^,  fSg.  310)  ;  or  it  bears  a  crown  of  hairs, 
or  coma,  at  one  end,  ns  in  Ejnfohmm^  Aschpias^  ^c. ;  or 
it  is  completely  cf^vered  with  long  hairs,  as  in  the  Cotton- 
plant  ;  while  in  various  PolemoniaceiE,  Labiat®,  &c.  {CoU 
hmtia  4kc.)  it  i^  clothed  with  microscopic  hairs,  which 
expand  elasticaliy,  and  dissolve  into  a  kind  of  mucilage 
wheJi  wetted.  Sometimes  the  test^  is  loose,  and  forms  a 
kind  of  sac  around  the  body  of  the  seed,  as  in  Orchida-  Wa^pd  M«d 
cise,  fyroia,  &c. 

*rhe  itiner  inttgnment,  the  tfgmai  or  endophura^  is  not  generally 
diMittguishable ;  when  it  is,  it  is  usually  whitish  and  delicate. 
Tlia  feference  of  the  integuments  of  the  seed  to  their  elements  in  the 

Fiff.  S13. 

Fig*  314. 


F\g.  310. 


fig.  SIL  T«flled  9f<Utm  of  mn  mihmaiam  of  SanuneuJitM,  •howin^  the  wed  with  m  minute 

imtirfo  in  lh«>  alfnuiHni. 
fHi.  ttX  BfvUmiof  t)»#  M^  of  T^pha,  ttiowiag  the itnigbl  cmlnTO  ill  the  »xb  of  Ui«  tndcf 

»*n»  or  ttttfPOBiMi. 
Wi$.  XtX  SmKo*  of  lh#  mrxoaia  of  Whf^at,  atiofriof  the  aboadjuit  eQ4otp«<rm,  a.  with  th« 

■•iVryui.  h,  ■!  tK#  m««*,  outvidf. 
Witt  *14  BttHm  «f  |fe«  tctid  otlri*,  wiXh  the  tmhtjo  cadotiid  in  Ch«  «] 


L 
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oTule  is  a  subject  of  (Treat  oomp1exitT»  Ainee  tbere  appear  to  be  no  rule*  as 
to  what  rejrions  of  the  ovule,  from  tfie  nucleus  outward,  «iball  remain  dia- 
tinguwhable  or  enter  into  the  eomnositiou  of  the  coat^.  Tbo  testa  U 
conimonlv  formed  of  the  prmim*  and  Atcundint^  ( §  23<J)  of  the  ovule  con- 
joined,  ^'he  t^farraen  soeitw  to  oTijinDate  sornetimwn  from  the  se^iiudine, 
flometimes  from  the  subatAnce  of  the  nucleus*  &c*  Small  iudehiiv^eot  fniit«, 
■ocb  m  the  acbwnia  (§  2*37)  of  Eammeulm  or  of  Labiates,  art*  liable  to  bi» 
mistaken  for  seeds  when  detached ;  they  are  known  by  the  remains  of  the 
st^'le,  and  by  the  complete  seetl  with  its  proper  coat  being  distinguishable 
on  opening  the  ptwarp  ffig.  Sll)» 

207.  xi  considerable  number  of  seeds  possess  a  coat  or  appendage 
distinct  from  the  proper  integnment,  and  produced  eutireft/  durituf 
iht  4€i*thpmeni  of  iht  Bftdfrom  the  ovuk — that  is  to  say,  after  the  fer- 
tilization of  the  latter*  These  additional  structures  are  (jvquently 
flctiby  when  mature,  as  in  the  Spindle-tree^  Euonifmm^  Poth^ 
phtfUum^  &c.  The  older  authors  called  all  the  forms  by  the  same 
teTm^aritltu;  recent  authors  distingiit>'h  the  tnw  ftnlfu*^  which  grows 
up  over  the  seed  from  the  fimictilust  like  the  i»rimine  and  aeoundine, 
as  in  Nijmphosa^  PaBsion-flowers,  &c.,  from  the  «/n/^o*f<',  which  origin 
nates  at  or  near  the  micropylr ,  and  grows  down  more  or  less  ovtsr  the 
testa,  aa  in  Euonifmiis  (where  it  forms  a  pulpy  euat)^  in  Euphorbia ^ 
Bicinus  (fig.  31)9),  Polygaht,  li'C. 

The  mace  of  the  N^utmeg  is  an  arUlnfl,  adhering  both  to  the  hilum  and 
mieropyle. 

The  appendages  which  grow  from  the  raphe,  in  Cfwiidonium,  Atarvmf 
Viahf  «c.,  are  sometimes  called  stroph$oie$. 

298.  The  body  of  the  seed  is  composed  either  of  the  rmhnfo  alone. 
Of  of  the  embryo  imbedded  in  a  maas  of  tissue,  culled  the  mdoHperm^ 
p€t%9p0rm,  or  alhumen  (figii.  31 1 --^11 8).  Seeds  wherein  the  embryo 
11  immediately  invesleil  by  the  iutegtimenta  are  commonly  called  (jr- 


Fig.  517 


Fig.  nin. 


FifT.  ^h\ 


Q 


r%.iia. 
rt«,sia 
fig.ii7* 


af  Ilk*  mM  of  Xfolak  villi  *  ptfHiliirieillf  corfvdl  •Mhfy«^  *,  i 
p»r4iiiimii, «, 

1  <»f  ihr  9t^  «f  Pip0*,  •howtnc  ^*  *rt\hrft>  io  •  sfivnto  we  at  lb«  tprs  el  lb* 
«hidi  ImfT  k  hflUov  lA  tht  middle. 

Coraft^aal  Pklan.  ahoiniv  ih«  l^hittjm  vfiinum  f hfi  wttodj 
lb«  ImUow  p««iiprnb  b  «lMdi  Ilea  IIm  MiMite  nmhrftk 
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0lbtiminottjt  (figs.  310  &  321).     Whoro  on  fyu/offper^m czifltA,  tliey  are 
^Icd  (7 /^J  urn  mo  uj>  (figs.  311  Slc), 

The  t**nii  tdbumm^  founded  ujKm  tbe  functioiml  analoj^  with  tlio  albu- 
men, or  whiU^  of  <ui  egg,  is  very  iiicouveiiieiit|  aa  it  iiaAaaifltmct  chumieal 
iensei  in  which  it  i«  frequently  used  in  thu  chemical  queations  of  yegetable 
phjaology ;  ami  thereiore  the  word  perUperm  is  preferable* 

2^9-  The  ptriyterm  Taiias  very  much  in  both  quantity  and  in 
texture? — in  proportion  to  the  relative  magnitude  attained  by  the  em- 
hryo  (figs*  315  &  31S),  and  in  confiequence  of  tlie  different  mode  of 
drVelopaient  of  the  celliilar  tiesne  and  its  contents  in  diifereut  c^sea. 

The  texture  or  consistence  of  the  peris  perm  is  termed  mtaly  or 
farimoetcus  when  it  may  be  readily  broken  down  int<)  a  starchy 
(an  in  Corn-grains  &c.),  oihf  when  it  is  composed  of  soft 


Pig.  319. 


*' 


uu 
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W\^  HIL  SnllNBiuiWMM  diooi^lrdfMuifQt  «e«d  of  a  B<<«n«  witJi  ihf  ocmU  removed :  a,  ndiclr ; 

V  k\  eotjIedoM  (itpKritod  to  «how  tbr  plmnule,  c). 
fl^  300,  VoMKutjIfdoiUMta  nabryot  remorttd  frota  the  prrifpprm,  vvrrticaJDy  «liocd :  A,  of 

Otila  fidm^tri»i  B,  ioma  (0*t> ;  8,t«^cli»;  Jv  <»«jl«<Ioo ;  <% plumules. 

loaded  witli  fijsed  oil  (as  in  the  Poppy  and  Cocoa-nut),  mttd- 
or  fleshy  when  it  is  tougher  and  swells  up  readily  when 
(as  in  the  MaLow),  homy  when  hard  and  more   or  less 
(as  in  Coffee,  Qadum^  Iris,  Ac,). 
Tlie  perisMrm  is  ii«iiaUj  s  uniform  ma^ ;  but  in  Nymj}h<tay  Piperac^fe 
(fi|f.  810),  {/onuA,  and  sone  other  plant*  the  embryo  ia  contain ed  in  an 
iun^r  rentml  compartmt?nt  or  sac  (»ometime»  called  the  amniotic  4»ftc), 
M>  that  the  perisp^rm  ia  here  doubk;   the  enclosed  portion  u  some- 
|ilD<«  colleil  the  mdctpem;  the  development  of  this  will  be  described 
tht*  Pby^oln^cal  part  o'  this  work. 

Thf»  iiniformitT  of  the  ferisperm  is  also  destroj-ed  in  some  seeds  by  a 
peenUar  lobnlat^  rooditivn  of  the  outer  portion,  the  sinuoratjes  bemg 
Blipd  np  and  gucIomhI  in  ai  inseparable  layer  of  di^erent-coloujed  tissQe| 
fivlii;  a  marided  ^pearaine ;  thiFp  which  is  seen  in  the  Nutmeg^  is  csUea 
a  nfmMf<r«f  perisperm  or  albumen.  In  the  Cocoa-nut  the  pensperm  is 
hollow  when  mature^  contemn g  the  so-called  milk  (fig.  317). 

9(W.  Th«  fmhryOf  or  Tidimentary  plant  contained  in  the  seed, 
^gjimunXj  poseesaeat  whm  the  8e<^  is  mat\irej  all  th4?  casoatiai 
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orgaDB  of  Tegetation,  namely  root,  litem,  and  leftTe»,  altliougb  in  a 
few  cases  the  leave*  are  undistiiijifuishahle ;  while  in  others  the  em- 
hr3ro  is  a  mere  c^^lluhir  Dodtile  in  the  ripe  seed,  oa  in  OrchidacecD  and 

OrobanehaoeoD, 

3(0*  The  end  of  the  embryo  pointing  to  the  micropvie  is  the 
radich  (figs,  318-321  n)  or  rudimentary  root,  forming  the  lower 
end  of  the  axia  which  termimites  at  the  other  end  in  the  phimuJe 
(figa*  319-321  c)  or  nidimentnry  terminal  bud  ;  the  rudimentary 
learea,  called  oatyledons  (figs.  31 9-321  h'\  h'  h),  diflfer  in  number  in  the 
two  great  clasftea  of  Angiospermous  Flowering  pknts,  since  in  the 
Dicotyledons  there  are  two,  placed  face  to  face  at  the  upper  end  of  the 
axi»,  with  the  plumule  between  thera  (fig.  319) ;  and  in  Mouocoty- 
ledona  only  one  exist*  (or  the  rudiment  of  another  on  a  different 
kvolj,  and  thia  is  more  or  less  c«mpk4ely  rolled  round  the  plumtde, 
like  the  sheath  of  the  It?ttf  in  Graaaes  (6g.  321). 

P5jr.  321,  Fig.  322,  Bg.  823.  Fig.  324. 


Hf. an.  ItaOmmbiffm  Moaoe^jUdauanm  mtd  of  PtUm^ftt^m^  wltk  111*  «eil  rwuwf^d; 

A,i«difll«{  A.  votfl^doo ;  «,plu]ii«ltt. 
W^VXL  Stebf70ofA»»«.cxtrMMIfhimtheittdaip«na,«idllMool]rl«doaM7l^^ 

fW,ttL  y«f1ioiJ  MOfifon  of  the  Mwd  of  Atrpmm  JhO*S$mm^ 
Pif .  194.  Tcttlal  •Mtiott  of  the  v^  of  the  Hop  (Kummfmd. 

The  f*fiibryo«  of  the  Oynino?«perm«  are  either  di'^tylpdonoQSi  as  in  Ct/ra*f 
TaJtUf  JunipenUf  <!^e.,or  really  or  ikj^imrently  Bokcotuledontm^,  as  in  Pmus 
(fig*  3S2)p  whtre  it  ia  aaid  that  the  seeming  whoi  ia  formed  of  two  deeply 
dlnded  eolyledoaa. 

302.  The  erahryo,  whether  corered  only  ht  the  coats  or  imbedded 
in  periaperm,  eichibita  many  rarictic«i  in  the  relatire  poaition  of  ita 
parta  :  thiia  it  may  be  timi^ht  (l^g,  312),  etnrd,  aremitf,  or  hool-etl 
(fig*  323),  BpiraUt/  cciM  (fig.  324).  or  fohUl ;  in  tho  laat  oaae  the 
radicle  mHy  be  folded  againat  the  back  of  one  )f  tlic  cotyledona  (inmm* 
bent,  fig.  325),  or  againat  their  edgea  (aceutififnt).  The  cotyledona, 
which  are  uaually  of  fle**hy  texture,  and  var;  much  in  form,  d'«^tree  of 
erpansion,  and  aolidity  in  different  caaea.  irt^  occnAionally  rolled  or 
folded  up  like  leavea  in  leaf-buda  (fig».  32')  &  327) ;  and  these  are 
described  by  the  terma  defined  above  unde*  the  vernation  of  leaves 
(§  113),  Tliey  have  aometimes  quite  a  fdiactottM  chamcter.  aa  in 
Otmifoh^ui,  RicinuM  (f^g.  318),  Ac.  The  It'uhy  kinda  occaaionally 
oohairBfwy  firmly  in  Dicotyledons  in  the  roiturc  stale ;  and  they  are 
'*      I  of  QDoqnal  siWi  aa  in  Trapa  naUm, 
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In  most  cases  tho  cotyledons  form  tbo  greater  part  of  the  embryo ; 
bat  Bometimes  they  are  very  small  {Barrtiyjtonui)^  while  in  Cuicuta^ 

Fig.  325. 

Fig.  327. 


r%.  831  Tflrtkal  wolioii  flflh*  Med  of  J»7*<miMi:  a,  fttni<mliu. 
1^  )IML  Dioo^flcdoMiftUi  embiTo  eitxsoted  from  tk  Tvnitftvtd, 
Wi§.  XST.  DiootylAdoaoiw  ambryo  «rtrBO(«d  from  the  teed  of  tho  Miipl«  (^«rr). 

a  leafless  parasite,  they  are  tin  distinguishable.  The  cotyledons  usually 
deeay  after  the  germination  of  tho  seed  ;  but  in  WclwiUchia  the  two 
oo^edons  arc  persistent,  and  form  the  only  leaves  of  the  plant 
throQghout  its  life. 

30'S.  The  relations  of  the  embryo  to  the  perisperm  and  integu- 
menti  afford  some  regular  conditions,  to  which  special  terms  aro 
ftppUed.  With  regard  to  the  perisperm,  the  embryo  may  be  aaial 
(fig.  312),  and  then  merely  with  its  cotyledons  lying  against  the 
apox  of  tbo  perisperm^  as  in  Carex^  or  completely  immersed  in  it,  as 
in  Polt^gonum ;  it  may  be  aba^al  or  eccentric,  when  the  layer  of  pcri- 
iperm  is  thickest  on  one  side;  or  it  may  be  (.vtemalj  and  then  either 
1^i$irai^  as  in  the  Grasses  (fig.  313),  or  2ffnp^€ne^^  {albumen  centrah)^ 
wil0B  it  curves  round  the  perisperm,  as  in  MirabiUsj  Lijchnu  (fig.  315), 
te.,  or  with  the  perisperm  outside  (nfbttmen  periphtrmunj* 

8D4.  The  direction  of  the  embryo  in  relation  to  the  micropyle  ia 
always  constant,  the  radicle  pointing  to  that  orifice,  which 
I  the  organic  apex  of  the  seed. 


CHAPTER  III. 

MORPHOLOGY  OF  TITE  CRYFTOG^VMIA. 

GEXEnAX  Observations, 

305*  The  general  distinctive  characteristics  of  this  division  of  the 
Vegetable  Kingdom  are ;— 1st,  the  substitution  for  flowera  of  sexna] 
which,  although  analogous  in  many  respects,  are  of  very 
at  atnicture  from  those  of  tho  Phanerogammt  and  arc  both  in- 
I  in  relation  to  the  vegetative  organs,  and  very  trausitory 
emtonoe;  2ndly,  the  prodaetion,  by  tho  various  forms  qC 
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firuit,  of  tho  reproductive  bodies  called  $pore$^  destitute  of  an  embryo 
and  often  consiBtiiig  of  simple  oelk«  ioatead  of  seeds  like  tboae  of  the 
Phauerogamia. 

306.  By  these  cbaracters  the  whole  of  tbe  Cryptogninia  are  at  once 
ftgmrated  firomthe  FhaDero^ajiiia,aDd  at  tho  same  time  allied  toother. 
The  OryptogainiB  theniEielves  are  divisi^jle  into  two  principal  g^rouiis, 
d&ftraeterizcd  by  the  struct uro  of  their  vt^getative  organs  and  the 
nature  of  their  fructification*  The  higher  group,  eompoHod  of  the 
Ferns  and  their  allies,  the  Moflaet,  &c.>  are  related  to  the  Phaue- 
rogamia by  the  poBsession  of  au  axia  or  utern  bearing  leaves  and  roots ; 
and  their  spores  arc  matured  in  special  organs,  called  B|>ore-caaee  or 
simratifffs^  formed  from  the  foliar  organs.  The  lower  groups  prt)8<?nt 
no  clearly  marked  distinctions  between  root,  stem,  and  leaves ;  but 
their  regetative  structure  presents  itst^lf  in  a  vast  variety  of  forras, 
often  of  indeterminate  mode  of  growtb^ — eometiraes  imitating  a  leaf, 
some^es  a  stem,  and  semetimai  a  root,  but  always  com^vosod  of 
simple  cellular  tissue,  and  without  leaves  or  leaf- buds.  This  struc- 
ture  is  known  by  tho  name  of  a  tkaUtis,  signifying  a  bfd  or  Uttffi\ 
Tho  siiuplfst  plant*  of  tl»is  class  consist  merely  of  single  cells.  In 
other  cases  the  eelU  are  arranged  in  linear  series^  simple  or  branched, 
or  in  planes  ;  and  thus  by  stages  of  gradually  increasing  complexity 
the  higher  groups  are  reached.  The  reproductive  organs  have  now 
been  aaeertained  in  so  many  instances  to  be,  some  analogous  to  the 
male,  others  to  the  female  organs,  that  the  existence  of  sexual  re* 
production  may  be  regarded  as  general  throughout  the  group.  The 
sporea  of  the  Thallophyta  are  not  produced  in  highly  organized  cap* 
soles  like  those  of  the  Angiospone,  but  lobes  or  parts  of  the  thallua 
are  more  or  lees  modified  to  form  fruits  of  direrse  form,  in  which  the 
•pores  are  produced  in  more  or  lens  exposed  parent  cells,  or  th^em^ 
fiom  which  they  are  directly  discharged  when  mature.  The  Thal- 
lophyta are  likewise  extensively  propagated  by  cells  (ganidia  and 
eottHiia),  which  become  detached  &om  Tarious  points  of  the  ihallus  ; 
thcue,  however,  are  analogous  to  butltds,  and  not  to  seeds  or  spores* 
Kany  of  them  are  reproduced  by  zoospores,  or  oeUs  which  become 
detached  from  the  parent  plant,  swim  about  in  water  by  means  of 
«nlia,  and  ultimately  become  developed  int^  a  thallus.  In  other  casea« 
again^  reproduction  is  efitected  by  means  of  a  process  termed  conjuga- 
tion, wherein  a  communication  between  two  ceils  is  established,  and 
the  contents  of  the  two  booooio  blended  into  a  single  spore* 

*rhe  modifications,  both  of  tlld  vegetative  and  reproductive  oivans  of 
ths  Cr^'ptogamia,  are  m  numerous  and  diverMj,  and  so  chsmctenfftic  in    ■ 
each  cJjtSN,  that  it  is  moAt  convenient  to  treat  thrir  morphology  under  the    ■ 
separate  brfuU  nf  th«  clsises,  and  not  of  the  organs  th(?m»e1  res,  ss  ha^  been    " 
d(ne  with  fht«  PhaosrcMBiia;  tieiice  further  remarks  on  thii  subject  will 
be  Iboad  under  the  hasia  of  the  •evetal  gnraps,  and  in  the  physiological 
portion  of  ihawQiki 
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CHAPTER  I, 

PRINCIPLES  OF  CLASSIFICATION. 

Sect,  L  Spechm  A!ri>  Gto^era. 

307*  In  tho  study  of  Vegetable  Morj>hologj  we  endeavour  to 
fiMnminate  the  diflerent  kinds  of  organs  possessed  by  plants^  to 
to  their  appropriate  types  the  iixfinite  variety  of  their  forms  and 
lodifications^  and  to  ascertain  tbe  general  laws  under  the  regulatiou 
of  which  the  divewity  of  actual  conditions  is  evolved.  In  Syste- 
matic  Botany  a  different  problem  is  set.  It  is  no  longer  in  the 
■^■Bite  iMkrtfl  or  organs  of  plants  that  we  seek  the  primary  factB 
wiieh  to  found  our  generalizations,  but  in  entire  plants  posBeBfl- 
\  peouliar  assemblages  of  morphological  characters.  Our  object  is» 
IJia  first  place,  to  establish  analytically  oar  elementary  facts  in 
rigid  definition  of  the  distinct  kinds  of  plants  i  and,  in  the  next 
ylaee,  ^Dthetieally  to  generalize  them,  by  gathering  the  kinds  into 
dHMi,  aeoordiiig  to  Bawntial  agreements  among  tbemselves*  which 
«hMif»  ihmi  become  types  of  the  Vegetable  Kingdom,  and  illustrations 
of  ^M  ^yttologioal  and  morphological  laws  ruling  the  esistence  of 

JuAt  as  til  morphology  the  study  of  the  special  forms  of  organs  m 

St  precede  the  formntion  of  a  clear  general  conception  of  eax^h  kind 

•0  the  study  of  individna]  kintjs  of  plants  must  precede  I  he  for^ 

eC  dear  ideas  respecting  clAS8ea  or  aggregates  of  plants.    But,  on 

hand,  as  th»  establishment  of  morphological  piineiplea  facilitates 

f  of  the  true  siguilication  of  organs  of  unusual  character^  the 

.    t  of  philosophica)  principles  ofclassification  leads  to  the  re- 

not  only  of  the  relatjons  of  oWarely  chftracteri^ed  kimb  ofplants, 

relative  importance,  in  a  systemfttic  point  of  view,  of  the  dillereBt 

by  which  the  particular  kinds  of  plants  are  distiiiguiflhed. 

eoosidirfttions  indicate  the  main  oistinction  between  what  are 
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eidled  Artijicial  and  Natural  ClaMificatioaa.  In  the  former^  tbe  only 
object  U  to  arrange  or  place  objects  in  such  order  that  we  mar  fmd  them 
readily  by  aome  pmmioent  mark,  in  the  aame  manner  as  words  an?  arranged 
alphaoedlcallj  in  a  dictionar>%  In  Natural  Cl&sj^i&oation^  the  object  is  bo 
to  combine  our  material  that  the  things  brought  el^eet  to^tner  ahall 
have  the  peatest  po^ible  agreement ;  £mm  which  it  results  that  a  know- 
ledge of  all  the  pecuharitiee  of  one  i*arrit*s  wnth  it  the  knowledire  of  mod 
of  those  of  ita  neigh  boo  r^^  and  enables  n»^  from  the  obBervation  or  a  portion 
of  the  charactera  of  a  given  kiiui,  to  foresee  the  rest,  or  at  aU  eventa  to 
determine  the  Itmita  beyond  which  it  cannot  vary — ^in  the  same  manner  as 
we  conclude  from  out  Imowledge  of  a  noim  suhstaotive  m  to  the  meaning 
of  the  deriyatire  rerb,  with  ita  adjectival  participlea,  &c 

808.  Systematic  Botany  is  founded  upon  the  recognition  of  the 
existence  of  distinct  kinds  of  plants — a  notion  which  of  course 
belongs  not  to  science  exclasively,  but  is  a  part  of  the  common  ex- 
perience of  the  world.  But  there  is  a  great  difference,  practically » 
between  the  kinds  of  things  accepted  in  the  ordinary  affairs  of  life 
and  the  kinds  admitted  in  adeace,  more  especially  in  the  Biological 
sciences.  The  idea  of  a  kind^  or,  as  it  is  termed,  a  species,  in  Botany 
and  Zoology,  is  a  conception  which  has  something  peculiar  to  itself 
as  part  of  these  sdences — and  is  not  only  rigidly  defined,  but  its 
definition  i^  made  to  depend  upon  considerations  of  the  widest 
generality. 

309.  We  may  adopt,  from  nniversnl  experience,  the  assertion  that 
the  Vegetable  Kingdom  oonsists  of  plants  of  a  yast  variety  of  forms, 
and«  flirt  her,  that  we  meet  with  more  or  less  considerable  numbers 
of  individual  plants  posseasing  similar  forms,  or  un distinguishable 
^om  one  another  by  any  differences  except  those  of  size,  height,  and 
the  like.  In  common  langaage,  we  oonnect  together  all  such  similar 
forms  under  one  name,  saying  they  are  aU  of  one  hi  ml ;  this  simple 
aibiteodon  is  a  rough  exemplification  of  the  natnralist^s  species.  But 
ioionee  reqtiires  that  the  ideas  upon  which  it  builds  should  be 
flmih' established  and  accurately  defined.  Now  it  will  be  commonly 
frana  thai  the  notions  of  the  distinction  of  kinds  held  by  ordinary 
penoBa  ore  totally  deficient  both  of  fixity  and  generality ;  and  tif 
inquired  into,  they  will  bo  discoyered  to  rest  upon  arbitrary,  and  often 
even  upon  false  groimds.  Hence  the  naturalist,  admitting  the 
general  fact  of  the  existence  of  kinds,  seeks  for  something  more 
fixed*  more  eesential,  by  which  to  define  the  idea,  to  serve  as  a  guide 
and  rule  in  obscure  oaaesp  and  as  a  means  of  establishing  among  the 
cultivators  of  teieiiee  that  agreement  upon  Aindamental  propositions 
which  is  indispensable  to  the  advancement  of  knowledge. 

310,  We  hare  admitted  the  common  notion  of  kind,  as  founded 
on  rawiabUneea.  There  is  anotlier  fact  of  daily  experience  which 
is  no  hm  important  in  reference  to  tliis  jjoint ;  that  is,  the  cireum- 
Stance  that  plants  prodaoed  tnm  seeds  most  commonly  resemble  in 
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all  important  respects  the  parent  plant  from  which  tha  aeeds  are 
deriTcd,  and  this  through  an  ind«fiiiifco  number  of  generations; 
from  which  it  follows  that  kinds  or  species  of  plants  are  regu- 
larly reproduced  by  their  seeds, 

31 L  According  as  we  iittribute  greater  weight  to  one  or  the  other  of 
departments  of  experience,  we  shall  bring  forward  most  pro- 
inently  one  or  the  other  of  the  two  most  important  of  the  charactors 
by  which  the  idea  of  a  speties  is  defined.  1st.  A  species  consists  of 
all  thooe  indiridttals  which  agree  in  all  their  important  characters, 
in  the  saaie  way  as  do  individuals  of  analogous  structure,  which  we 
know  to  hare  descended  through  a  number  of  generations  from  a 
oommoii  stock.  2nd.  A  species  consists  of  all  those  individuals 
which  have  been  produced  through  seed  from  an  original  individual, 
or  pair  of  individuals,  of  a  distinct  kind ;  or,  to  put  it  less  hypo- 
thctically,  a  species  includes  all  the  descendants  of  an  indeterminate 
number  of  progenitors  which  did  not  differ  from  each  other  in  any 
characten  which  are  constant  in  their  progeny*  To  these  may  be 
added  the  assertions  that  individuals  of  the  same  species  may  bo 
ero«»*fertilized,  to  the  improvement  rather  than  the  detriment  of  the 
fertility  of  their  seeds,  and  that  they  are  affected  in  a  generally 
ttmilar  manner  by  external  agencies. 

It  must  be  repeated  here  that  the  whole  object  of  tbese  definitions  is 
to  make  clear  and  prt^ci^  a  notion  derived  directly  fjrom  geneml  expe- 
rienee,  and  not  merely  to  set  up  an  imaginary  or  metaphysical  conception 
which  is  not  realized  in  nature.  Species,  on  this  vi«w,  actually  exist ; 
for  every  individual  represents  the  specitjd  to  which  it  is  referred,  and 
caa  only  differ  from  tlie  description  applied  as  characteristic  of  it  in 
pocteesing  certain  additional^  unimportant  peculiarities,  which  may  be 
I^Mnd  over  when  conaidering  this  individual  in  the  light  of  a  repre- 
•eBtative  of  its  sp(K^ies. 

ZHvefBity  of  opinion  BtiU  exists  among  naturalists  as  to  the  origin  and 
fixity  of  species  On  the  on©  hand  it  is  assumed  that  every  distinct 
ppeciea  has  ori^nated  in  a  distinct  creation  of  that  form,  whicli  has  been 
perpetuated,  with  the  essential  characters  unchanged|  through  succeeding 
geoarations.  It  is  usually  added  by  the  same  school  that,  as  regards 
pjanti^  every  species  has  originated  from  a  single  protot^'pe,  or  a  pair  of 
pareaU  where  the  plant  is  dicecious. 

It  ia  of  Bome  considerable  importance  whether  we  suppose  the  pro- 
totypei  to  have  been  singly  created  or  in  numbers,  sinre^  as  has  been 
aetttely  observed,  the  admission  of  a  number  of  simultaneously  created 
pdOtotypee  givee  the  poasibilitv  of  certain  vmietiet,  or  races  m  they  are 
caQad,  Detng  aboriginal,  like  t'he  speciee  itself;  while  extension  <i  the 
original  creation  may  also  be  carried  so  far  as  to  contradict  not  only  the 
aaMunptiun  of  what  ate  called  original  centres  of  division  of  species, 
Iba  bafia  of  most  of  the  generalizations  of  Geogmphical  Botany,  but  also 
the  hjpolheaU  of  the  single  origin  of  species  in  time,  which  ia  neoeesary 
to  aD  palmmtologi^  argumenta  respecting  the  rel&tiTe  age  of  geological 
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On  the  other  himd,  it  is  contended  by  some  writers  that  species  are  not 
all  ftboriginal ;  and  ihU  notion  involves  the  conclusinn  that  they  are  not 
aliiMilutnly  invariable,  and  the  deTelopmentai  doctrine  is  Xhns  adopted, 
often  indeed  in  a  modified  fomi*  by  tm*  aupporiitioa  of  the  creation  of  a 
certain  number  of  protot>'ne-^»  from  which,  under  the  intiuence  of  varying: 
extamal  a^dDcie»,  the  multiplied  forms  have,  in  the  coune  of  lon^  ageii, 
been  evolved ,^ — an  asaumption  leas  warranted  by  experience  than  the 
Mwrtion  of  distinct  creations.  In  adopting  the  iypotheaia  that  species 
are  invariable,  and  that  the  prototjpe  or  prototypes  were  created  at  one 
time  and  in  one  place,  we  believe  that  we  accept  the  view  supported  by 
the  preponderating  amount  of  evidencei  which  is  neceasarily  acanty  on 
both  ftiaea.  And  what  appears  to  ua  fitill  more  im])ortant  is  the  fuct 
that  we  here  take  up  a  pnnciple  which  in  far  more  fruitful  in  eoucluaions 
leadings  to  a  lucid  and  cooKigtent  view  of  the  creation. 

Mention  has  been  made  of  modifications  of  individual  tepreaentativea 
of  apaciea,  under  the  name  of  Varieties,  We  have  stated  that  species  are 
diftinguiahed  by  their  constant  characters,  but  that  Lndividunla  may 
poaeeaa  other  aatUiianal  chaiacters  of  leas  importance,  which  are  incon- 
atawt  Even  as  in  the  human  specieB  we  6nd  every  individual  poseesong 
certain  pei^uliaritieii,  ^o  even  in  almoiit  to  the  L:iw»*fit  of  created  odngs  do 
we  find  what  is  called  an  idiosvncm#T,  and  individual  character,  chiefly 
diepeDding,  in  the  vegetable  kin^om,  upon  the  conditions  under  which  they 
have  inrown  up.  We  often  tind  seeds  hx>m  the  same  parent  producing 
iodiTidnal  plants  differing-  in  the  cokmr,  iiie,  and  number  of  theur  flowers, 
«od  of  their  vegetative  organs,  according  to  the  conditiona  of  climate  and 
■oil  to  which  we  submit  them.  Very  often,  moreover,  we  find  these  differ- 
enoee  displaying  themselve*  under  what  appear  to  us  identical  condition* — 
as  is  particulflrly  the  case  with  manv  of  tne  favourite  "  floriste*  floweta," 
such  A*  the  IWargonntm^  F\irh*M,  Ptnks,  Asters,  &c.,  which  ^  sport"  out 
into  numberless  varieties  when  raised  from  seed  under  highly  artificial 
conditions.  The  occurrence  of  such  variations  is  less  common,  and,  when 
it  occurs,  generally  lees  marked  in  wild  plants ;  which  might  naturally  be 
expected,  nom  the  likebhood  of  wild  plants'  maintaining  their  footing 
bept  in  a  position  where  the  conditions  are  mo^t  natural  to  them ;  but  we 
do  find  remarkable  caee^  of  vaiifttian  hi  many  wild  species,  as  of  colour  in 
th**  common  Milkwort  and  the  Columbine  {'AfpiUeoia) ;  hut  most  of  those 
V'm\^*^  which  exhibit  the  tendency  now  and  then  in  a  wild  slate,  become 
i^tremely  varinltlt^  tmil.  r  culture.  Some  of  the  variations  are  dependent 
ibliply  upon  ni'  of  the  cell<content«  of  certain  tissues,  ai»  in  the 

OomOMyneet  of  u  >ns,  those  of  colour,  and  in  the  not  uncommon 

MPSinmee  of  white  patches  and  streaks  (**  variegatiou '')  on  the  leaves. 
Ijmt  Twriations  are  teratological,  and  result  from  the  over-stimulation  of 
the  vi»get«tive  syst^'m,  causing  the  reproductive  organs  to  degenerate  fof 
which  the  ordinary  ** doubling**  of  flowers  by  the  degradation  of  their 
statiiens  into  petals  is  an  example) — or,  j*ice  trrmi^  the  application  of 
ftimuH  at  particular  epoch*,  producing  remarkable  development  of  fiower 
or  fruit.  ^\11  these  variations,  more  especially  those  invoMng  serious 
teratidogica]  changi^,  tend  to  disappear.  Common  variations,  of  slight 
importance  I  mostly  die  out  at  once  in  the  descendants  through  seed^ 
atpecially  if  the  condirtoti!*  nro  varied ;  serious  dcparUues  from  the  typicml 
itmoture  (teraUklogical  variations)  lead  to  fattrennesi  and  incapdbi&tj  of 
oontmaiB^  either  the  Tiritfty  or  tiie  •ptdis  bj  seed* 
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It  19  important  to  note  ber«  s  fact  which  will  he  more  minutely 

ftiiiined  in  another  pliic«,  naim'ly,  tlmt  although  the  peculiar  charactera 

^  vitrietie»  are  eomnionly  lost  in  9eed.%  the  peculiar  form  ia  capahle  of 

ndefinite  propi^ration  by  Vegetetive  multiplication  through  cuttings  &c., 

^cial  irliosyncmay  being  poaeessed  in  common  throughout  all  the 

iud»*,  both  while  forming  part  of  the  parent  and  after  they  have  been 

bed  fmn^  it  to  form  new  plant»^  grans,  &c. 

certiiin  nuniher  of  Hpeeie,*  which  vary  more  or  less  in  a  wild  atate^ 

iihibit  tt  renmrkftble  peculiarity  under  systematic  ciiltiTation,     Bv  stTictly 

ifn^.w^tininn^r  a  certain  »et  of  conditions,  varieties  originating  accidentally 

1 1   intfnitional  treatment  are  made  to  mamfeat  their  additional 

P'_        -    u-rt  so  strongly^  that  tbey  tninsmit  the  tendency  to  present 

■riBlilar  pttculiarities  to  their  seeda;  and  8urh  transmission  goes  on  for  an 

BiMinite  numljer  of  generations,  nrovidetl  the  requisite  external  conditions 

199  1n>pt  up«     In  this  way  arise  wtiat  are  called  Mactgj  series  of  iudividuala 

€Olillf)Cted  by  common  characters  and  by  generation^  like  species;  but, 

itDHke  them\  liable  to  lose,  in  one  or  a  few  generations^  under  change  of 

eooditions,  part  or  all  of  the  eswntial  characters  by  which  they  are  distin- 

gitisbed.     We  have  ejsamples  of  such  races  in  most  of  our  esculent  vege- 

tahlea,  especially  in  the  many  varieties  of  form,  more  or  less  permanent^ 

derived  from  the  wild  Cabbiu^  {Bratmm  olttxttea). 

ThesCf  toother  with  Mffwids^  or  the  produce  of  crops- fertilization 
b*'tween  individuals  of  distinct  species^  will  be  referred  to  agmn  among  the 
phenomena  of  the  Physiology  of  Reproduction.  The  determination  of  the 
limits  of  species  i»  greatly  obstructed  in  many  caae^  by  the  freauent 
oeeaJTenoe  of  varieties^  and  more  particularly  of  races — to  which  hyi>rids 
add  anothtr  complication,  probably  of  le^^  importance  than  many  modem 
auth  It  appears  probable  that  the  number  of  real  species  is 

far  f^r  111  is  u^ally  siippoi*f!<l,  and  that  many  races,  and  a  large 

n amber  of  iivquently  recurring  varieties,  hold  a  place  in  our  existing  lists 
of  epedea. 

312,  In  the  foregoing  parngrnphs  we  have  endeavoured  to  define 
"        "        the  ttniveranl  idea  of  sjx'cies,  or  kinds,  in  itij  peculiar 
in  natural  history,  more  pjirticnlarly  in  BotJiny.  A  s^^^des 
f  ail  the  indtviduah  that  atjrff'  hi  ail  thru*  con^f^rnt  eharacttrs, 
ct  species  exist,  it  is  clear  that  they,  on  the  other  hand, 
;  4ifftf  in  their  cunstani  characters.     But  wbettever  wc  examino 
assemblage  of  distinct  species,  wc  shall  find  that  certain 
of  Hmm  agree  with  eertftin  others  more  closely  than  with  the  rest; 
that  we   may  parcel  them  out  into  groups,  in  each  of  which 
ro  ihall  find  an  agreement  in  n  number  of  common  characters, 
which  it  i»  aJao  distinguishable  from  the  other  groups.     Gene- 
'  qteaking,  we  shall  find  that  we  can  place  together  a  number 
^Me0  agreeiilg  closely  in  the  esscntifd  plan  of  const  ruction  of 
lfmi4  nr^m^  while  they  differ  in  the  forms  and  duration  of 
V  orj/fiw^  il^e.     Groups  of  this  kind  are  called  ^rri^rd ; 
[I  11  of  a^^n««,  like  that  of  species,  is  not  only  common 

lo  all  departments  of  human   knowledge,  bat  it  la  also  existent 
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in  the  laiig:Tiflge  of  common  life  in  itu  special  natural- histoiy  iense, 
only  requiring  for  scientific  purposes  to  he  more  strictly  defined. 
Ill  eveiy  language  we  find  ffeneric  names  applied  to  piants,  such  as 
Willow,  Rose,  Violet,  and  a  hundred  other»r  each  of  which  terms  is 
indurative  of  a  group  of  kinds  or  species,  more  or  less  extonsiTo  in 
diflTercnt  cases,  oorresponding  exactly  in  it«  logical  value  to  the 
genus  of  the  hotanist. 

Some  of  these  groups  are  charsctenied  hy  very  striking  peculiarities, 
so  that  even  the  genera  of  vulgar  langiiage  correspond  very  nearlv  with 
those  of  the  hotamst ;  hut  in  the  generality  of  cases  the  popular  collective 
luunes  are  appUed  on  superficial  grounds  of  resemblancei  and  include 
widely  diverse  species.  For  example,  the  term  Violet  is  made  to  hind 
togret&er  not  merely  the  common  scented  and  other  true  Violets,  hut  the 
Dame's  Violet  (Hetperis)^  a  plant  of  the  Cahliage  family,  the  Calathian 
Violet  (Ofvfiffna  Pnrtimonnnfhe)^  a  true  and  characteristic  Gentian,  the 
Dog's-tooth  Violet  {EnfthrontHm  Denn^Caniji)^  a  plant  of  the  LUy  family, 
&c.;  while  tho  term  Rose  is  extended  from  true  Roses  to  Ckd^  or  Hoct- 
roaes,  Rliffdodendrons,  Alpiue  RoseSf  kc,  Still  some  rsil  gmen  are 
charactt^rized  in  a  ^sufficiently  marked  way  for  most  of  their  constituent 
Species  to  he  r»?ct>^ized  as  such  prptty  remiily,  after  a  very  small  aiuount 
of  attentive  examination,  as,  for  example,  true  Roses,  Willow?,  Pink*»  kc, ; 
and  we  call  Buch  gpnera,  ineliidimr  species  of  a  very  marked  similarity, 
'*  natural  genera  "  par  erreli**fice.  On  the  other  hand,  the  principle  of  com- 
hination  which  accords  with  the  iotuitive  classiflcation  in  those  mtunl 
genem  leads  to  the  e«tnblishmont  of  other  genera  wherein  the  apeciea 
■eem  at  first  siirht  to  differ  widt'ly,  of  which  we  could  not  have  a  bettefJ 
«xarople  thim  in  the  genus  Enphorbut,  where  our  native  spedes  are  incon«l 
spicuoQs  herbs,  while  the  tropics  afford  species  with  large  spiny  Cactus- 
like  trunks,  kc* 

MorooTer  the  canying  out  of  the  same  principle  leads  in  certain  casei . 
to  the  gteneHc  separation  of  species  which  present  close  a^ireement  iaj 
th«tr  genernl  characten,  but  aro  di«trihiitahle  into  a  number  of  gronpi 
dlftrtct^riKed  by  very  decided   moq^holotfical   diversities   in   important  I 
parts  of  their  fioral  organs.     Thns,  in  the  Umbelliferfe,  the  Compositce,  the 
Grftnes,  and  some  other  families,  we  asfptnte  generically  i^ocies  which 
have  a  sreat  resemblan  ce  in  tb  e  niaj  on  ty  of  their  characters*  Th  It  happeni 
especially  in  what  are  called  r#*ri/  nntnml  famSim  of  planta,  laiga  aiafliii«J 
blAges  of  genera  evidently  connected  with  caeh  other  by  the  "peai&om  of  I 
wsmm  Yvtj  marked  pecu&aritv,  iueh  aa  IhA  Uubelliferous  inflorMoenoo^^' 
the  Pamlimuiceous  corolla  of  ttie  Ijegitmlnoaa,  the  Capitulous  infioreaoeiiet 
of  the  Compo«itsp,  the  peculiar  •pikch^ts  in  the  nrasses,  kc     On  the  other 
lumd*  the  "  natural  genera  "  occur  moftly  where  the  character  of  tho  natural 
fiimily  is  more  lax  and  flexible,  as  in  the  Ranunculacea\  Rosaeese,  &c 

In  the  present  state  of  knowledge,  it  must  Im^  admitted  that  a  Um 
portion  of  our  tf**neric  di<*tinetions  are  somewhat  arbitrary,  and  that  thff  \ 
ipecios  included  in  some  genera  agree  together  mucJi  more  closely  thm 
taoee  eomhinwl  under  other  jreneric  heads.  At  the  same  time  it  caimot  ^ 
be  doubted  that  »ome  genera  are  really  fhr  more  extensivelv  represented 
\ff  ipeetei  than  others;  so  that  the  mere  numbsr  of  kinds  included  in  a 
'  I  to  be  totally  neglected  in  a  natural  daaslfication  \  asd  many  recent 
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authon  have  done  diftservice  to  Bcience  in  general  Hy  splitting'  up  larpe 
nfttiiral  genera  on  alight  chftracters  for  tlie  convenience  of  sj^tenmtiats. 
It  in  ht  more  inatructive  to  keep  together  the  members  of  large  niitund 
genera,  like  Ficus^  Erica j  Bt^tfonia,  ^t.y  than  to  subdivide  them  under 
names  which  difig^uifte  their  relationa  ;  and  the  convenience  of  Bvstematistd 
may  always  be  ^uffidently  regarded  by  the  estsbEahment  ofteetiom  in 
exI^nsiTe  descriptive  worts, 

313.  Genera  are  groups  of  Bpecies  associated  on  accoEnt  of  agree- 
ment in  the  essential  characterB  of  their  iloral  organs ;  but  here,  as 
elsewhere  in  nature,  variations  from  onr  abstract  types  must,  to  a 
certain  extent*  I^e  admitted.  Some  undoubtedly  natural  genera  in- 
clude species  with  their  floral  organs  varying  in  certain  particulars 
more  than  is  usual  in  groapa  associated  under  a  common  type,  some- 
what aa  certain  species  admit  of  a  wider  range  of  variation  than 
olbera.  Herej  again,  physiological  characters  become  of  value  ;  and 
•a  in  ipedee  we  regard  the  fertility  of  the  seeds  produced  by  un- 
limited cross-breeding  between  the  varieties  tie  a  proof  of  these  being 
individuals  of  the  same  species,  so  with  regard  to  genera  it  is  com- 
monly held  that  a  generic  connexion  between  diverse  epeeies  ia 
indicated  by  the  capability  of  producing  hybrids  by  cross-breeding* 
These  true  hybrids  produced  between  di^stinct  species  of  the  same 
genos  are  barren,  or  can  only  breed  with  individuals  of  one  of  the 
parent  species,  which  soon  eliminatea  the  cross^  and  leada  to  a  com- 
plete reversion  to  that  species. 

This  physiological  test  is  consonant  with  morphological  evidence,  In- 
dividuals  of  the  same  species  are  capable  of  indiscnminate  fertillKatioE 
becaa^e  they  are  eiaetJy  alike  in  all  esf^entiala  of  stmcturi!.  In  hybrids 
produced  between  twospeies  of  a  genu?,  the  parents  agree  suffieiently  in 
aiiucUire  to  allow  of  their  producing  a  few  fertile  seeds,  but  the  plants 
laiaed  from  theee  seeds  contain  two  contradictory  impulses,  which  so  far 
prerent  the  perfeetion  of  their  organization  that  they  remain  barren. 

314.  [The  above  remarks  on  the  nature  of  species  were  penned 
before  the  publication  of  Mr.  I>arwin*s  work  on  the  *  Origin  of  Species/ 
It  is  of  course  impossible  to  say  to  what  extent,  if  at  all,  Profesgor 
Henfrey's  riewB  on  these  points  would  have  been  modified  by  the  pub- 
lieatiofia  of  Darwin,  Herl^rt  Spencer,  Wallace,  and  other  advocates  of 
what  la  tenned  the  hypothesii  of  the  derivative  origin  of  speciea ;  hence 
U  bt§  been  deemed  preferable  to  retain  Professor  Henfrey's  opinion 
m  ftbore  cxpreased,  without  addition  or  modification.  It  is  neverthe- 
bitdeairable  to  state  succinctly  the  views  now  held  by  a  large  number 
0f  asturalistB  aa  to  the  origin  and  progress  of  the  aggregates  or  forms 
odled  apeolea.  Asaiuningf  then,  ihe  existence  at  this  present  epoch 
of  oeftain  aggregates  of  individual  plants  which  may  conveniently  be 
ealled  species,  the<ke  species  are,  on  the  derivative  bypothesdB,  sup- 
poitd  to  have  originated  from  other  preexistent  speeieSf  and  these 

from  others ;  so  that  in  the  beginning,  it  is  surmifled,  t\iCT^ 
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bat  a  veiy  few  primordial  forms,  ^m  which  all  existing 
species  have  been  deriviMl,  just  as  ludiyiduaJs  may  be  traced  back 
to  a  common  parent  Mock. 

Supposing  si>ecies  to  have  originated  in  this  way»  the  rjuestion  thisn 
arises  as  to  what  causes  have  produced  the  modifications.  Where, 
on  this  hypotliesiis,  there  were  ori^nally  a  very  few,  or  perhaps  a 
Bingic  primonlial  form,  to  which  all  then  existing  indinduids  might 
he  referred^  there  is  now  an  infinite  number  of  forma  both  in  the 
ttnimal  and  vegetable  kingdoms.  How  have  these  forms  arisen  ?  To 
this  question  the  answer  given  by  various  naturalists  bas  been 
different. 

By  some  the  variations  have  been  ottributed  to  the  influence  of 
external  conditions ;  by  Darwin  to  an  innate  tendency,  producing 
variations  of  structure,  some  of  wbich,  under  given  fircum stances, 
would  be  favourable  to  the  progress  and  development  of  the  individual, 
and  others  not  so.  In  the  battle  of  life,  tbe  struggle  constantly 
going  on  in  animated  nature,  those  variations  mo^t  advantageous  to 
the  organism  in  its  competition  with  others  would  bo  preaerved  by 
"natural  selection,'^  whUe  other  variations  of  less  advantageona 
character  would  be  obliterated  or  not  perpetuated.  Hence  the 
victory  woidd  be  to  the  strongest,  the  weakest  would  go  to  the  wall, 
and  the  result  would  be,  in  Mr.  Spencer's  language,  **  the  survival  of 
the  fittest/'  It  will  thus  be  8e«?n  that  on  tbis  hypothesis  8|)ecieB 
ar6  not  oonsidered  immu table «  and  variations,  especially  such  aa 
tre  advontagOOUf  to  the  organisms,  are  regarded  as  tbe  starting- 
points  of  new  speoies.  With  referenco  to  theso  points  i\w  student 
will  do  wt?ll  to  bear  in  mind  that  these  and  kindml  Biieculutions  are 
not  to  be  treated  aa  dogmas  or  creeds,  but  as  means  to  an  end^  and  that 
end  the  more  parfSBct  knowledge  of  the  origin  and  relation  of  existing 
formji.  Any  hypcjthwis  or  theory  which  will  aerve  to  correlate  and 
hind  together  a  number  of  otherwise  isolated  hcU  and  explain  their 
mterdepeodenoe,  is  valuable  not  only  for  what  it  effects  at  tho 
lima,  but  aa  a  focus  around  which  other  facts  may  in  future  be 
gathered.  That  hypothesis  is  beat  which  servea  to  give  a  rational 
espUnation  of  the  largest  number  of  observed  phenomena  of  the  ■ 
graftteat  importance.  Tried  by  this  test,  the  Baminian  hypothcais,  I 
or,  rather,  the  theory  of  evolution,  haa  great  advantages,  and  presents 
on  the  whole  fewer  difficulties  and  less  inoonsistenciea  than  the  (dder 
hypothesis  of  separate  creation  of  each  species.  Particularly  doea 
this  seem  true  in  the  case  of  the  subject  now  before  ua — the  claast* 
flealion  of  plants.  The  admission  of  the  principle  of  filiation  and 
genealogical  dt^cent  gives  the  natural  system  of  classification  a 
deei^r  claim  to  its  title  of  **•  natural  '*  than  it  had  hefiure,  supplies 
the  explanation  of  a  vast  number  of  phenomena  otherwise  inexpli- 
oable,  and  oflera  plausible  and  valid  reasons  for  the  existence  of  fiicts 
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I  prooeftaes  that  were  previously  considered  either  tinintelligible  or 
elee8  modificationa  of  an  assumed  structunil  type.     The  portion 
If.  Darwin *8  hj^pothesi*  which   has  perhaps  received  the  leaist 
nonnt  f:>f  ttfitH.'nt  luis  been  thitt  rehitin^  to  natural  solection.     The 
wua  based  on  thut  artiticial  process  of  selection  by  means  of 
has  been  enabled  pro^essivoly  to  improve  and  perpetuate 
Dt  forms  of  HomeBtie  animal«  and  cultivated  planU,     In  the 
the  horticulturist  is  ever  on  tJae  look-out  for  variationSp 
"  wees  one  thnt  fcnits  his  purpose,  such,  for  infitance,  as  a  fomi 
Dg  larger  flowers  than  ordinary,  be  does  all  that  he  can  to  per- 
petuate that  variety  by  carefully  selecting  seed  from  it,  at  the  same 
I  that  he  degtroya  or  neglecto  other  less  desirable  variations.     In 
ner,  after  a  time,  the  selected  variety  becomes  **  fixed,"  and 
*  is  formed.     On  the  I>arwininn  hj^othesis  a  selective  process 
•oppoBed  to  occur  naturaUy,  similar  to  that  employed  by  the 
'  or  agriculturist  as  just  explained^  such  selection  or  elimina- 
»n  resulting,  as  before  said,  in  the  survival  of  the  fittest.] 

Sect.  Sr  NOMENCLITFKE. 

Terminology  of  Botany  estahlishes  exact  ndes  for  naming 

Of  organs  of  plants,  and  the  different  characteristics  which 

Ofg&na  present.    Nomenclature  deals  with  the  naming  of  plants 

'vcf  as  members  or  parts  of  the  Vegetable  Kingdom  ;  and  it 

tlie  rules  for  naming  the  kinds  of  plants,  and  the  various 

Qp0  or  assemblagt^s  in  which  they  are  associated  in  our  systematic 

cations  of  kinds. 

ion  and  striking  plants  possessed  names  before  the  Science  of 

existed ;  and  the  earliiiT  botanists  adopted  those  names ;  bat  the 

re*uh  of  minute  invesfdgation  has  been,  on  the  one  band»  to  prove 

difirrent  things  were  often  confounded  under  one  UAme,  and,  on  the 

',  to  imcfTtain  the  existence  of  multitiide»  of  plants  previously  im- 

,  und  for  which  no  names  existed*     For  a  long  period  the  wants  of 

<ts  in  this  fCJ^pect  were  supplied  somewhat  irregularly— either  by 

"illlf  charactenstic  adjectives  or  descriptive  sentences  with  existing 

or,  where  a  decided  fipeoeric  distinction  was  manifest,  by  the  in* 

of  new  names,  which  laid  the  foundation  of  a  purely  technical 

latiire. 

has  hmm  remarlred  in  a  preceding  section  that  the  groundwork  of 

icientitic  idea  of  a  genus  exists  in  coniinon  language ;  and  we  tind  that 

applied  to  ct^Uecticms  of  kinds  abound  in  the  languages  of  all  races 

which  have  made  any  considerable  progress  in  intellectual  culture. 

t,  if  not  all,  languages  there  \»  a  strong  t^idency  to  lorive  them  a 

it&vo  value,  and  to  sepamte  the  inchided  spedeaby  adjectival  qaali- 

nmaa.    It  is  true  that  theae  generic  subctantives  must  he  founded 

iiBl  fnttaooe  on  the  observatiOD  of  a  simple  kind ;  hut,  in  the  im- 

of  eariy  observatimi,  the  term  is  extended  hy  geneialliation 

the  peculiar  characteristics  of  the  included  spedes  4Ue  cl^a.tVj 
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diacrtminAted.  Hence  we  find  the  tnnjority  of  the  plants  named  in  the 
oldait  writeri,  and  in  the  language  of  common  Ufe,  deaigiaated  in  the  6 ret 
place  aoooidiag'  to  suppoied  generic  charactersy  and  only  secondarilj 
according  to  §pecific  diflerencee. 

316.  Botanists  accept  the  rule  of  nomenclature  given  by  common 
language,  which  makes  the  generic  name  the  hns'm  of  the  name  of  all 
epecies.  In  re«pect  to  this,  then,  interference  is  reatrictod  to  the 
clear  distinction  and  rigid  limitation  of  groups  which  are  oomhined 
under  generic  names, 

317.  In  respect  to  species  however,  it  wa«  long  ago  fonnd  that  no 
mere  modification  of  the  rules  of  ordinary  laiigiiage  would  suffice  to 
bring  the  noraenclature  of  plnnta  into  that  definit-e  and  simple  con- 
dition which  is  one  of  the  primary  conditions  of  scientific  progreaa ; 
and  the  immortal  linnanis,  who  cftected  such  a  fruitful  revolution  in 
deBcriptive  natural  history  by  the  ©atabliahnient  of  a  fixed  and  rati  on  al 
terminology,  furnished  one  of  the  moat  valuable  instruments  for  the 
promotion  of  philosophical  natural  history  when  he  propounded  the 
now  universally  adopted  scheme  of  the  hinomhl  nomtnchturt*  De- 
parting from  the  inconvenient  and  Lllogi(*al  principle  that  the  name  of  a 
thing  should  be  a  deecription  of  it^  he  carried  out  the  method  of  abatrac- 
tion  from  the  gtnva  to  the  speaes,  and  made  a  single  word  serve  the 
purpose  of  a  sign  at  once  of  specific  value  and  of  specific  peculiarity* 

The  primary  rule  in  botanical  (and  zoological)  nomenclatnre  is,  that 
m0t^  9p^cif$  sfmll  have  n  particular  namt,  compovmM  of  a  mthftantivs 
0md  an  adjt^tive  (or  substantive  used  adjectively),  whereof  the  former 
mdieatss  Uie  genus y  and  (he  tatter  the  species. 

This  role  of  naming  mny  be  compared  with  the  common  usage  of  ma^ 
names  and  christian  nam««^  the  fonner  indicating  the  family  to  which  a 
man  belongs^  while  the  latter  admitu  of  h\»  bdng  ^polcHn  or  written  about 
without  the  necessity  of  adverting,  except  for  sp4?cial  purpoaci*,  to  bu  per^ 
tonal  peculiarities  or  bis  relationship  to  the  other  members  of  his  famdy* 

318.  Thcao  sdentifio  names  of  plants  were  originally  establinbed 
in  Lftttn,  becatme  Latin  waa  the  general  language  of  science  at  the 
tune  they  were  introduced,  and  they  will  bo  retained  with  advantage 
io  long  BB  diversity  of  language  exists,  since  they  ensure  to  all  plants 
and  animals  namea  which  have  universal  acceptation,  and  which, 
like  the  Arabic  numerals  1  >  2,  3,  &c.,  are  equally  comprehensible  to 
the  educated  of  all  nations. 

%\lth  regard  to  what  are  called  *'  vulgar  **  names  of  plants^  much  siresa 
is  laid  by  some  writers  on  the  desirablenew  of  possessing  a  name  in  the 
ordinary  langnage  of  each  countrv.  It  seems  to  us  that  while  a  real  td- 
TlDtage  existji  m  ascertaining  tbe  metitific  value  or  synonym  of  the 
rul^w  names  which  from  long  use  form  a  n^al  part  of  a  languiigt*^  none  is 
gained  bj  malang  fttah  names,  by  trariailafing  the  Latin  namea  or  other^ 
wiae,  Ibr  tpedes  not  previously  recognixed  bv  onlinary  persons :  the  use 
of  ttieh  pseudo-vulgar  names  m  poetry  or  ot&er  imsginative  Utemture  it 
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equall?  pedaotic  and  inharmonioua  with  that  of  Latin  tenns  j  and  where 
'^  jict  ideas  are  to  be  coiinnmiicRted^  the  technical  Latin  names  are  less 
itiTocal,  and  generally  preferable  on  the  ^eore  of  hrevitj*  and  simplicity* 
If  all  generic  names  were  pij^^iticant  of  strikiug  peculiarities,  more 
might  be  ©aid  in  favour  of  traiLMkted  names ;  but  »urh  ia  not  and  cannot 
be  the  case,  and  hence  the  slight  amount  of  information  possible  to  be 
oo&vejed  in  thia  way  to  the  uneducated  »houM  not  wei^h  at  all  against 
th«  enormous  ineonvenieQce  and  confiisrion  which  would  occur  to  science 
horn  the  adoption  of  a  complete  set  of  veroacular  sj-non^ms  for  general 
use  in  each  language.  8uln(  ieut  inconvenience  is  felt  in  this  respect  by 
forei^ers,  from  the  favour  with  which  a  pure  and  idiomatic  veruacular 
terminology  and  nomenclature  is  regarded  by  Qerman  uaturaliats^  to  ser^'e 
as  a  warning  to  tho«e  who  would  iniroduce  it  elsewhere. 

319.  The  substantive  names  of  genera  have  been  and  are  still 
formed  very  arbitrarily,  and  without  any  generally  recognized 
principle. 

All  those  which  have  been  ideutilied  a»  known  to  the  ancients  are 
called  by  their  classic  names,  such  b»  PrunuSj  3/yr^M,  Quercm,  Thymus, 
i  etymolog?  of  which  is  more  or  les^  obscure  in  various  ca»es.  A 
e  proportion  of  modem  generic  names  are  founded  upon  com- 
of  Latin  and,  more  particularlj,  Greek  words  indicating  Kome 
\  external  peculiarity,  or  i*ome  property  possessed,  or  suppt>8ed  to  he 
sased,  bv  the  plants ;  hut  the  application  of  this  principle  has  often 
eamea  out  without  accumte  knowledge,  and  without  happiness  in 
tioiifSQ  that  many  such  name^are  but  little  characteristic^  and  would 
en  apply  more  correctly  to  other  genera.  Those,  oq  the  contrarj^,  which 
^  well  clioaen  afford  a  certain  assistance  to  the  memory  ;  exanipk^  of  ^uch 
B^foimded  on  structure,  occur  in : — Lithmpermumj  m  called  from  its 
dtnnr  nait  (or  supposed  seed)  ;  Cumpfumluy  from  it^^  be II -shaped  cortdla  ; 
fia^pffCoria^ from  its  arrow-shaped  leaves,  &c.:  on  qualitieS|  in  Gh/ct/rrhtza 
(Luiiiorice).  from  its  sweet  rhizome ;  HuMt  (Madder),  from  yielding 
A  red  dye ;  Zactuca  (Lettuce).  Irom  ita  milky  juice,  &.c, :  or  on  acciistomea 
Kt«tioDy  as  ArtjHtria,  Epidenammy  &c. :  others  have  derived  their  names 
I  iunpoeed  medicinal  poweia,  such  as  Pulmmmna,  *Scrophidftrtaf  Xx. 
tter  large  class  oi  generic  names  is  founded  on  proper  names 
r  of  mythological  or  real  personagein,  more  especially  distingub'hed 
to  whom  the  genera  are  dedicated.  Linnieus  drew  largely 
mythology  and  legendary  history  as  a  ready  source  of 
for  the  manj^  newly  defined  genera  he  had  to  deal  with; 
ftiktmes  /fit,  Artemmaf  Amart^tlU^  NarctJssug^  kc.  stand  out  strongly 
^r  euphony  from  most  of  those  founded  on  modem  naine« ;  such 
s,  however,  as  LkmaOt  Loheiia,  I}io<coreaf  Ma^udia  go  Ui  to  rescue 
Dciple  of  naming  genera  after  botanists  aud  their  patrons  from  the 
rium  brought  upon  it  by  such  as  Sihmnmheria^  Scmctyckheria^  Ra- 
,  EtKMchoUsia,  aod'  the  like,  and  will  probably  he  preferred  by 
\  OTMl  to  tuch  '*characteri,<$tic ''  names  as  rlettrottchi^maiypmf 
tfw,  Path^ftrriiifmmf  OlUcht^ocnrifOH^  &C, 
L  lace  of  theAe  lai^t,  the  p»eudo-Latin  baroariama  I%ea^  Coffaa^  Bmn' 
which  preserve  the  original  native  nuaea  of  plantSj  oecome  no 
rimcoatn. 
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320*  specific  nnmes  are  always  either  adjectives^  or  Buhstantives 
uied  adjeHivehj,  When  they  are  adjectires,  they  must  of  coureis  be 
made  to  agree  with  the  aubatantive  ;  and  it  may  be  recalled  to  recol- 
leotioD  that  in  Latin  all  names  of  trte$  are  feminine^  whatever  may 
be  the  termination. 

In  the  maiority  of  casea^  the  Jipecific  named  are  selected  on  dmilar 
grcmnds  to  tn«  generic  Attempts  are  yeij  eotiinn^nly  made  to  render 
the  name  characterifltic,  a  proceeding  which  in  many  oases  affords  a 
certain  advantage ;  but  when,  on  the  eonti-arv,  it  u  carried  out  in  im- 
nerfect  acquaintance  with  the  ftp*>ciea  of  large  genera,  it  leada  to  con* 
fuaion.  Sometimes  these  names  indicate  th«.^  character  of  the  Itavea,  iw 
in  7*ilia  ^raHdi/olia  and  paroifoUa^  Atetdha  rotuHflifoiia ;  nr  the  existence 
of  a  definite  number^  as  in  AotMlhera  bifoiiaf  Paris  quadrifolia,  kc, ;  or 
the  character  of  the  infiormiom%ot^  as  Ji^iomm  umhellntm,  liromm  mot- 
mmm^  &c.  Or  the  **  habit  '^  of  a  species  is  indicated  by  such  adjectives 
as  tmyor^  minor ,  pttitiUm,  nanuA,  grfwdi*^  ttcandem^  &c. ;  or  its  duration,  aa 
by  amma,  perermUf  Sec ;  and  in  some  ca^s  comparisons  with  other  plants 
wn  markedf  as  in  Ranunrulm  aconitifoUu*^  Acer  platanoidtji,  ki'. 

Generally  speakings  the  cx>lour  of  flowers  is  too  yariable  for  specific 
distinclioni ;  but  nevertheless  many  species  are  named  from  thrir  u^sual 
or  constant  colour ^  as  GetUiana  lutea^  Lamium  aUmm  and  pttrpureuntf 
Dnnkilu  pttrpmra,  kc, 

Statiemy  i,  #,  kind  of  soil  or  place  inhabited  by  a  plant,  is  another  source 
of  names,  as  arfrtnd$  (common  on  ploughed  landj^  agreMis^  horimfm  (on 
cultivated  ground  generally),  praUtms  (in  meadowa)»  syhmtri*  or  #y/t«- 
UcitA  (in  WQwls),  pahittrt^  (in  swamps),  aquaticm  (in  or  about  water),  veA 
Bftiirun^  a  term  commonly  applied  to  kindi*  regularly  cultivate  from  seed. 
Mi>sl  of  th*^e  terms  are  applied  vaguely,  and  a  simitnr  want  of  accuracy 
in  tls^  implied  id**a  atT»H'ti  many  of  the  namcL^  founded  on  the  placet 
when*  ptfints  have  been  tirat  observed,  such  as  SOene  tfallica^  Stnrhgn  g^r* 
mrtnicit,  Grni^u  mufUca^  iSrc,  none  of  which  are  puculiar  to  the  countries 
named y  though  they  mav*  in  the  first  instance,  nave  been  coiiMdei<ed  to 
be  to. 

Snrh  names  as  odorata,  MUfttTohm^  ftriidii,  &e.,  cTpreftsing  mar^d 
qualities  were  formerly  much  uhchI;  ani  the  ndjective  o^imtii*  is  found 
applit*d  to  a  host  of  plants  fonnerly  raluiKl  by  the  herbalists  for  souie  sup- 
poM^i  nn^irioiua.  of  eoonomir/il  tm>pertv. 

Subxtftutive  tiames  a^^  d  A.h»  rtiveJy  are  mostly  names  of  tboUshsd 
gruf^rii.  rt'tainf<d  in  a^oci  the  new  geDi*rio  term,  as  RaHUhe^ikm 

Piammith^  I*t/rtM  .Vfi/?w,    i  <'t  Vkmwmnlia^  Ih-umiJS  CenoufM,  Jtc,— 

lhe*».«  old  gMU'Tic  tenitt*  U«iiiif  tu  a  ffw  ca^fj^  double,  as  Adi^mium 
^'^CnpUJHA-VrnrrU^^  Lgr'hmM  **  hlm-ntntli^^^  Sic^  ih  subsrtantive  proi>er 
name^  are  u*ed  in  the  gmiti^  -  Limnochari*  UumhtMtii^  Vtoia 

Xutiallii^  GtUitim  VaUUtntii.    1  >  nm  to  diMtin;,ruishe<l  pc«ni43nji  mayi 

however,  be  siectad  by  a<ljectUiiJ  Utiu.%  as  S$dir  bmiana,  iSfcc,  the  use 
of  the  gemtliv  noon  bietng  more  strictly  apprHipriste  when  tt  is  tlie  naoM 
of  the  diaocnrapes  V  Ir^enbor  of  a  speciefi,  the  termination  tmu$  can* 
T«jbig  a  mere  <  t  and  not  neceasaniv  implpng  that  the  peraon 

to  whoss  Bam«  it  i**  nujxcd  had  any  ihijig  to  do  witlii  the  particular  plant 
in  ( 
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321.  If  the  rules  of  scientific  nomenclatiire  were  strictly  enforced 
ttnder  the  direction  of  a  single  authority,  each  plant  would  have  but 
one  name  (composed  of  the  prenerie  and  specitic  appellations),  and 
this  name  would  he  iiidissolubly  and  unoquivoeally  connected  T^^th 
the  idcii  of  the  peculiar  species.  But  it  hapjM'ns  practically  that 
Biich  in  not  the  factj  and  this  for  reasons  nocesj^arily  alfecting  various 
caa68.  Not  unfrequently  it  happens  that  a  plant  possesses  more  than 
one  tptcijic  name,  which  may  arise  from  an  author  naming  it  a 
second  time,  through  entire  ignorance  of  its  having  been  previously 
obterred,  or  from  his  erroneously  supposing  a  partieidar  form  to  be 
distiDet  from  the  already  known  and  named  siH-eies.  Almost  as 
frequently  in  the  present  day  do  we  find  a  distinctly  recognized 
species  denominated  by  more  than  one  [fenrric  name,  while  the  specific 
appellation  remaiiiB  the  samo^  this  ambiguity  arising  from  dillbrence 
of  opinion  as  to  the  limits  of  genera,  and  consequently  as  to  the  group 
to  which  particular  species  are  to  be  referred. 

To  ensure  accuracy,  therefore,  it  becomes  necessary,  whenever 
the  name  of  a  plant  is  mentioned  in  a  sdemtific  work,  that  the 
mdkority  for  the  name  (that  is,  the  author  who  originated  it,  or 
whose  peculiar  application  of  it  we  adopt)  should  be  indicated. 
This  is  done  by  snhjouiing  an  abbreviation  of  his  name.  Thus, 
Bdlit  perennis,  linn.^  or  L.  j  Inuht  tVityiw,  BC\  :  Prdicarin  vuh^aris, 
Gaeitn.,  signify  that  we  mean  the  species  which  were  defined  under 
those  names  by  linnrous,  DeCandoIle,  and  Gaertner,  respectively. 
In  Uke  manner  it  is  requisite*  in  the  majfirity  of  cases,  where  the 
mane  of  a  genus  is  meiitioned,  to  indicate  the  authority,  since  many 
of  tlie  older  genera  of  Linutcus  and  others  have  been  broken  up  into 
a  number  of  gi'oups,  and  the  originnl  name  restricted  t^  one  of  tbese 
I  limited  assemblages. 

3122.  The  superfluous  or  incorrect  nanK^s  which  exist  in  many 
CAnnot  be  neglected  where  they  have  once  acquired  a  certain 
OtureDcii,  because  a  certain  amount  of  existing  knowledge  is  con- 
Beeted  with  these  names  in  the  works  of  the  writera  who  have  used 
tfaeon.  Hence  arises  the  necessity  of  enumerating  the  «ynonym9  of 
The  citation  of  synonyms  is  of  course  unnecessary  in 
1  cased,  where  the  names  of  plants  are  incidentally  mentioned, 
•0  loDg  as  the  atithority  for  the  name  is  given  ;  but  in  8ptematic 
WDlka*  SQcfa  as  Descriptions  of  the  plants  of  a  country  or  province, 
or  Vonographs  upon  partieidar  groups  of  plants,  it  is  part  of  an 
aiLthar*s  duty  to  ascertain  and  indicate  all  the  names  which  have 
L  applied  to  the  paitacolar  forms,  and  the  exact  senses  in  which 
eut  names  have  been  employed*  The  synonyms  subjoined  to  a 
one  may  indicate  : — ^1,  that  the  same  sjK^ies  has  receiTcd 
uunee  b*om  different  authors ;  2,  that  a  selected  specific 
name  includes  the  seyeral  supposed  or  real  species  enumerated  under 
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it ;  3,  that  the  species  has  been  removed  irom  a  genus  to  which  it 
was  formerly  reftTred  ;  4,  that  a  parti cidar  view  is  taken  both  of  the 
generic  and  s^x-ci^c  value  of  a  phiut  conceming  which  opinions  have 
Yaried  in  both  particulars. 

The  following  examples  may  serve  to  illustrate  this : — 

1.  The  name  Galium  verti7n,  L.|  has  Bimplo  priority,  and  there- 
fore preference  over  6'.  luteumj  Lamarck^  indieating  the  same  species, 
which  was  accidentally  or  erroneously  named  by  the  latter  author 
afUr  Ilunseus  had  given  it  an  appellation. 

2.  AgrmiU  alha^  L*,  includes  A,  emnjyressa^  Willd,,  A,  ^anUa^ 
Both,  A.  stolonifirn,  L.  (in  part),  &c. ;  these  latter  have  been  mia- 
takeniy  separated  from  it  or  subsequently  named  without  knon  ledge 
of  the  identity. 

3.  Casta n^a  vul/jarU^  Lam.,  is  now  substituted  for  Fagua  CoM^ 
ianea,  L.,  as  the  genus  Ca^Ktanea  is  now  regarded  as  distinct  from 
Fatpis,  In  many  cases  we  find  a  distinct  generic  name  given  as  a 
synonym  where  it  is  really  more  recent,  but  is  rejected  in  favour  of 
the  older  on  the  ground  that  the  more  recent  generic  separation  is 
not  approved  of;  for  instance,  ^^ryta  autumtialU^  Willd.  (Oporinia 
autunuuxlis,  Don). 

4.  Catabrom  aquatica.  Beau  v.,  is  named  in  diverse  works  Aira 
aquatica^  L.,  Molinia  aquatka,  Wibel.,  Foa  airoide^y  Koid.,  Git^ceria 

The  njiddttjdinoiis  synonvias  which  fftll  andc?r  the  l«At  category  are 
attributnbltf  to  tht*  excessive  tendencv  of  modern  writere  to  muhiply  genera 
on  alight  grounds.  Such  minur  suUlivision*  are  fkr  better  rfwtricted  to 
tstanave  HyMtt^niatic  worki!i,  on  the  plan  adopted  in  DeCaiidoUe's  ^*  Pl^o- 
dnmtts,*^  providing  them  with  neettonal  nami^s  for  the  exduaive  um 
of  aystematiitSi  and  preserving  the  more  general  name  for  conunon 
pmposea, 

323.  The  TatieticB  of  spcdea  ore  noticed  in  descriptive  works 
when  of  frequent  occurrence,  and  then  are  either  simply  indicated 
by  the  letters  of  the  Greek  alphabet,  or  have  an  additional  adjective 
name  like  the  speciw,  which  plan  is  especially  followed  in  Usts  of 
garden  vanetieif.  In  such  ceaca  either  the  ordinarily  occurring  form 
is  taken  as  the  tyyic,  and  the  series  of  oocasional  varietiea  begun 
with  /3,  lAH — 

^mbuctts  nifji'a,  L,     ,  Tar.  /J.  leaflets  laciniatcd  (Hooker  & 

Aniott). 

or,  Samhuciut  nu/ra^  L*      /J.  virrtcmit  (fniit  green).       

y.  hvcocitrjxt  (fruit  white).     e,  laeiniata  (leaflets  laci- 

nialed).     e.  varitgata  (leavcsi  with  white  streaks),  Koch» 

Or  if  the  species  is  variable  and  no  one  form  is  oonaidared  typical, 
the  aeries  begina  with  a,  thus : — 

Ftdia  dmtata  (Hooker  &  Amott).    a  (  Valiriamlla  Mem* 
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«mti,  DC). 


iiiii  eriocarptt^  Huim.  &  Sell.). 


(3  {Fedia  miwUt^  Vahl). 


r{Fe- 


The  nomenclftiure  of  cultivatL'd  plantja  ia  fruitful  in  examples  of  named 
Tirieties  in  large  immbers  belonging'  to  particular  apecies,  «ueli  as  Clurkiu 
jmkheila  alba,  V.  ptdchella  rniea,  Oktc  &c,  j  but  these  names  lUre  often  applied 
withoat  scivntilic  exactitude. 

324.  HrfbruU  are  named  according  to  certain  rules  when  they  occur 
frequently  wild  or,  if  obtuined  artifieially,  when  thej  are  propagated 
by  cuttings,  bolba,  &c.  The  names  of  the  two  parent  species  are  com* 
binedfthus: — VcrbaBtum  m't/ro-Xi^c/ifu'fi^,  a  hybrid  between  V.  nigrum 
ftnd  F.  Lijchmtig,  With  regard  to  artitidaOy  produced  hybrids,  it  is 
possible  to  indicate  the  parentage  with  more  accuracy,  and  the  name 
of  the  seeding-plant  stands  before  that  which  yields  the  jioUen,  as 
AmaryUiM  vittato-regimx,  the  form  produced  when  the  ovules  of 
A.  %itUita  arc  fertiliased  by  the  pollen  of  A.  rcffimf,  and  vktf  term. 
Where  a  plant  l*  known  to  be  of  hybrid  origin,  it  is  a  good  plan  to 
indicate  the  fact  by  preiixing  x  to  the  name. 

32o.  Tlie  nomenclature  of  the  groups  above  genera  is  of  less  im- 
portance than  that  of  genera  and  species,  and  is  dealt  with  more 
independently  by  individual  writers.  Artiticial  groups  are  generally 
named  from  tlie  character  on  which  they  are  founded,  as  in  the 
caite  of  the  Linnean  classes  and  orders,  which  will  be  explained  in  a 
SQbfKqQent  section.  The  same  is  the  case  with  the  artificial  divifiions 
which  are  used  in  most  Natural  Arrangements  for  conveniently  sub- 
diriding  loige  aseemblages  of  Families  or  Orders,  such  as  Thalumi- 
Jhrm  Ac  of  DeCandolle,  Polifpeialin  ^q.  of  Ju>i8ieu.  But  as  the 
MMiiQe  of  the  Natural  Arrangement  of  plants  hes  in  the  combination 
if  finui  according  to  the  majority  of  points  of  likeness,  or  general 
ihaneter,  we  are  not  necessarily  restricted  by  any  definite  chaiacter 
in  the  selection  of  the  name ;  and  in  regard  to  the  Natural  Orders, 
great  diverijity  of  principle  has  prevailed  in  the  application  of  the 
aanety  and  even  considerable  latitude  in  the  form  given  to  them. 
neiM  exists,  however,  one  rule  apphcd  in  all  Latin  naming  of  what 
are  termed  Natural  Orders  i  the  -^^ovA  phnhr  isj  understood,  and  an 
tuy^tive  name  agreeing  with  this  represents  the  group.  In  existing 
^ghmaxB  ire  find  these  adjective  names  founded  sometimes  on  a  pre- 
f^ent  character  in  the  family,  as  (plants?)  Legtiminosa?,  Conilerae, 
rmbellifertt',  dfc. ;  Bometimes  on  the  names  of  typical  genera^  as 
SaUnaceie,  Convolvulacea? ;  sometimes  on  an  existing 
derived  from  common  language,  as  Graminactay  and 
A  difference  of  termination  exists  even  in  regard  to  the 
in  different  aathoni :  tlius,  one  author  writes  Cistinetey 
riwitaeeofr,  with  the  same  meaning ;  while  others  use  the  word 
I  preference  to  Araoeie,  or  Palmae  in  preference  to  PalmaoeaB, 

^JU^mpiM  have  been  made  to  reduce  all  these  names  to  a  system » 
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and  to  preeetre  the  same  form  of  termination  for  groups  of  the  same 
Tftlufi.  Thus  it  in  proposed  to  make  the  names  of  all  Orders  end  in 
mwBf  like  RanunculaceQDt  Ericaceae,  ^.,  the  only  objection  to  which 
is  the  neoeasity  of  discarding  many  familiar  and  well-e^tabliBbed 
names,  and  replacing  them  by  strange  ones,  as  Apiaeoae  for  Umbelli- 
fene,  Fabaceas  for  LeguminoBa&t  &c»  "  Classes  "  or  "  Alliancee  *'  again 
are  made  alike  by  using  the  terminal  form  -aha  i  aa  Glum  ales,  inste^id 
of  Glumaoeie  or  Glumifene,  for  the  group  composed  of  the  Orders  with 
a  glnmaceons  perianth,  &o, 

326.  A  fixed  rule  does  exist  among  all  modem  writers  in  the  deno- 
mination of  suborders  or  trih^jt  into  which  Orders  are  divided ;  for 
these  are  founded  on  typical  genera,  the  Bame«  of  which  are  made  to 
ftimish  adjectives  by  the  subatitntion  of  aw  for  the  last  vowel  and 
whatever  may  follow  it :  for  example,  in  the  Order  of  the  Eanuncu- 
lftoee»  we  have  the  tribes  Anmnansa  from  Anemone^  Eanunculsm  from 
Mammteulus,  Hdkharim  from  JIdUborus,  Slc*  ;  and  in  botanical  works 
these  names  of  tribea  are  commonly  printed  in  italics  like  those  of 
genera  and  species,  while  the  names  of  families  and  all  above  them 
are  printed  in  roman  letters. 

The  names  applied  to  the  larger  divisions  of  the  Vegetable  Kini;- 
dom  in  Natural  Arrangements  are  generally  made  as  ch&racteristie  M 
possible ;  but,  as  will  be  shown  in  the  Section  on  Natural  Arrange- 
ments, none  of  the  single  characters  of  such  groups  are  absolute^ 
and  therefore  no  name  founded  on  one  character  can  lie  universally 
descriptive.  Thus  the  name  Monocotyledones  is  appUed  to  a  moat 
natural  group,  in  which  are,  however,  included  one  or  more  Orders, 
as  the  OrchidscciB,  in  which  the  embryo  has  no  cotyledons.  And  it 
may  be  said  that  to  an  advanced  student  it  is  far  more  beneficial  to 
regard  all  names  as  abstraet  signs,  used  rather  to  indicate  certain 
plants  or  groups  of  plants  with  which  he  is  acquainted,  than  as 
expresaiTe  of  the  characters  of  the  plants  to  which  they  are  applied. 

These  observations  on  the  Domenclature  of  the  Orden  and  highj 
groups  of  plants  are  placed  here  for  the  sake  of  connexion  with  the  ih 
maiDder  of  the  subject ;  but  they  will  be  better  appreciated  after  aoctualnt- 
auce  b  made  with  the  illustrations  of  them  In  succeeding  Sections. 

Sect  3.  DcscRtiTiofr  of  Pla5is.  h 

827*  It  if  the  business  of  every  botanist  who  distinguishes  and 
names  a  oeiw  species  of  plant  to  furnish  an  exact  statement  of  the 
eharaeters  hf  wliich  it  may  be  recognized  by  others. 

The  most  eomplete  foMmont  of  this  requisition  is  supplied  in 
what  is  termed  a  dsscnptum  of  a  plant,  in  which  is  given  a  detailed 
ooootmt  of  the  external  form,  the  arrangement,  and  relations  of  all  its 
orgms,  according  to  a  fixed  plan,  and  in  a  fixed  language,  funushtd 
by  the  terminology  made  use  of  in  Morphology, 
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In  order  to  impress  upon  tlie  mind  of  the  student  the  principal  point* 
to  be  looked  to  in  de^cnbiDg  a  plant^  and  thus  to  ensure  completenetia  Eind 
«cciu«c^  of  obeeiration,  we  subjoin  a  list  of  the  more  salient  cnaracteiiBtica 
which  it  u  desii&ble  to  notice  in  wnting  a  full  description  of  a  plant. 
Some  of  these  are  of  much  ^reat^^r  importance  thim  others,  ma^much  aa  they 
ifibfd  the  means  of  grouping  plants  into  genera^  orders,  &c.^  and  fumisn 
what  are  called  dia^ogtic  character.  From  their  great  iraportance,  much 
atren  is  deeeiTedly  laid  on  them ;  hence ^  after  enumerating  the  principal 
**  chancters  "  neceeeafj  to  be  ascertained  in  drawing  up  a  fiul  de.%nption| 
we  shall  insert  illustrations  of  the  '^  ^hedtilea ''  introduced  with  so  much 
aocieess  for  teaching-nurposes  by  the  late  Professor  Henslow^  in  which  at- 
tention  is  drawn  solely  to  tbostj  points  of  special  importance. 

It  must  also  be  borne  in  mind  that  the  termn  used  are  such  as  are  in 
giUenl  use^  and  are  to  be  taken  in  their  conventional  sense,  and  not  as 
MCOWJily  expressing  the  exact  truth :  thus,  as  has  already  been  explained 
under  the  head  of  Morphology,  when  we  say  that  one  organ  is  uisert^ 
wio  another^  it  would  be  more  (sorrect  to  say  that  the  one  emerged  from 
the  other;  in  the  same  way  many  cases  of  so-called  cohesioH  and  adhemon 
are  abown,  by  the  study  of  the  progress!  vre  development  of  the  flower,  to 
be  father  caaes  of  imperfect  separation  than  of  union  of  originally  distinct 
oisans. 

Is  describing  a  plant  fully,  a  commencement  is  made  with  the  root^ 
hoBi  which  we  proceed  to  the  stem,  leaves,  inflorescence,  flowersj  and, 
firalfy,  the  ripe  fnut  and  seeda. 

In  the  case  of  the  roai  the  principal  points  to  be  looked  to  are : — first  as 
to  its  ludare^  whether  true  or  advoutitious  ;  then,  in  succession,  its/orfii, 
dirwttiam^  mse^  degree  and  mode  of  rami/ii^afhnf  duration t  conmferwef  <cfir- 
/mcfm  Ptkntt^  &c     Similar  remarks  apply  to  the  Bteni  and  its  modifications, 

Lunm  require  first  to  be  noted  as  to  \h^\t  p^itimt^  radical,  cauline,  &c.  f 
Uomt  atalked  or  sessile ;  posseasion  or  deficiency  of  stipules ;  arrange* 
^alternate,  opposite,  &c, ;  compassion f  simple  or  ctjmpound  ;  dirt>ct$tm, 
jficm,  Ujctvrt^  colour ^  and  mrfat^.  The  blade  of  the  /co/'must  then  be 
Jexgjbed  ae  to  its  gmerolfonn,  outline^  6asf,  oppz,  mttrmm,  modt  oftena- 
fM,  Mf  (eepecially  in  relatioD  to  the  stalk,  if  preeent).  The  subdivisions  of 
a  eoiDpouna  leaf  must  be  treated  iu  the  same  manner  as  simple  leavea. 
Tkeprnt^  or  leaf-etaUc  has  to  be  noted  as  to  its/on/i,  surface,  reUaim 
tSsf^  ftc  Stwidm,  as  far  aa  practicable,  should  be  described  in  a  similar 
naoner  to  the  leaves,  as  also  should  ^  mutatis  mntandix^  the  leaf 'bad*. 
In  their  esse,  as  alao  tn  the  case  ofJfotrtT-binl*^  the  mode  of  verruttionf  or 
idmttii&tim^  aa  the  case  may  be,  nhould  be  a^tcertained  and  recorded.  As 
fiig^tfda  the  w^knetcemte^  the  principal  things  to  be  coDAdered  are  ita 
ptiMm.  d^^^etwmf  rdaiwt  mk  as  compared  with  the  leaf,  natt4re  (dehnite 
or  UKlefiiiite)|  rmmyhatkmtfrrm,  mtmbrr  ofjlowersy  duration. 

Thmjhwer'd4»lki  foUow  the  same  rule  as  the  leaf-stalks ;  but  particukr 
atleotfon  should  be  paid  to  the  top  of  the  flower-stalk  (the  thahmm) 
to  eee  whether  it  be  nat^  convex,  or  concave.  The  frrod^are  described  in 
fhm  Mine  manner  as  the  leavev«i.  In  the  case  of  the  calxfx  and  cortMay 
sttentkiD  ^ouJd  be  directed  to  th^r  eomtrueiion  (cohesion),  relittivt  pim- 
Urn  imiktm0a)f/ormt  dir^ciivn,  eoltmr^  isemOitmf  surface^  dse,  absolute  and 
feklive^  thratitmf  odour,  &c. 

Isdindoal  mpok  or  petals  should  be  described  in  the  same  way  as  the 
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StameftM  Rhould  be  iteteribed  with  reference  U>  their  iftsertion  (adhesion) » 
cohexim*  (free  or  united )fni4fnW,po^um|  arranfftrnentfSae  (with  reference 
to  en©  another  and  to  the  other  parts  of  the  flower).  Filamefda  present 
similar  characters  to  those  oifered  hy  the  leaf-stalks,  and  are  doticribed 
accordingly.  Anthers  reqmr©  attention  aa  to  tlnAr  form,  modf  of  atlath- 
mmi  to  the  Jiiu merit j  gftaj^e  and  number  of  thtrir  kthas^  their  modr  of  dehu* 
eenee,  colour^  sttrfm'e,  the  fomi  and  peculiarities  of  the  comiretit^  aiid  of 
imy  appendajQfca  that  may  be  present  Thefitrm^  coAwr^  and  diatinctness 
or  cohesion  of  the  poilm-ffraifM  shoiihl,  if  possible,  be  stated*  This  is  not 
always  praeticable  unlesg  recours-e  he  had  to  the  compound  microscope, 
when  other  peculiarities,  then  vij^ible,  fthould  be  noted,  as  will  be  further 
oxpl&inefi  in  the  aection  on  Physiology. 

After  the  stamens,  the  charactenHtica  of  the  dUk^  if  present,  should  be 
noted,  and  then  those  of  the  pijftil  aa  foDowa : — mimbfr  of  the  constituent 
carpels^  their  Uokition  or  cohcmm  and  arratit/eifttttt,  their  adheMou  and  rda^ 
Hm ptmlion^  form^ cm^UieSy  partitimis^  and  mode  of  plmentatiatu  The  styhg 
require  to  be  noted  with  reference  to  their /».^i*^rV>rt,  number^  size  {rdfitim 
and  ahsolttie)f  form,  surface,  eolmtr,  *S:c.  Similar  remarks  apply  to  the 
digma.  The  ovtdfs  differ  in  their  pomltan^  mode  of  attach  me  fd^  number, 
formf  &c.  The  fruit  follows  the  i^ame  rulea  as  the  pistil ;  but,  in  addition, 
the  i4>,dttre,  moat'  of  dehiscence,  and  mtmber  ofsctdiif  nuiyt  he  noted. 

Seed^  are  described  much  in  the  same  way  aa  ovules,  taking'  care  not 
to  overlook  any  of  the  peculiarities  presentedt  hv  the  corcrinf/s  of  the  4erd 
in  the  way  of  hairs,  scales,  arils,  and  the  like  :  the  interior  of  the  seed  aI*o 
requires  special  attention,  to  see  whether  or  not  it  he  atbumittotis  or  exalhw- 
mmom ;  if  the  former,  the  nature  and  qnatitity  of  the  idhitmeti  should  be 
noted;  and  in  any  ctiae^  where  possible^  ihe  for f ft ^  po,iitmh direction ^mse  of 
the  endtryo  and  \t^  part9,  the  nature  and  number  of  the  cotjfledonSf  &c. 
should  be  accurately  ascertained. 

In  the  above  remark.s  we  have  had  in  view  a  complete  or  nearly  com- 
plete description*  The  stndent  is  recommended  to  t«ko  any  plant  he 
meet«  with,  and  endeavour  to  dniw  up  a  description  of  it  with  reference 
to  the  foregoiniK  Hcbeme,  In  this  manner  be  will  famiharize  himself  \^Tth 
the  main  poiots  of  diilerence  between  one  plant  or  orjran  and  another,  and 
will  learn  to  apply  the  appropriate  term  to  each  modiiication. 

The  subjoined  tlescription  of  the  common  white  Dead-Xettle  {Lamium 
aJhum)  is  jpven  a«i  an  illustration  of  a  tolerably  complete  descriptioD  of 
the  external  peculiarittei*  of  a  plant;  it  may  "serve  as  a  model  to  the 
student  in  drawing  up  similar  descriptions.  It  in,  however*  advisiible  that 
he  do  not  attempt  too  ranch  at  once*  A  bad  or  careless  description  is 
almost  worse  than  none  at  aU ;  hence  the  beg^inner  is  recomm** titled  to 
make  himself  pretty  thorong-hly  ftc<|nainted  with  the  pecnliaritiea  of  such 
organs  as  are  most  easily  studied  before  passing  on  to  or;;iana  such  td 
ovules  &c*,  which  re^juire  some  considerable  practice  before  their  structure 
and  characteristic  features  can  Ije  a-^^certaioea. 

Lnmium  album. — A  rather  coarse  hairy  perennial,  with  a  shortly  creeping 
stork  J  from  the  joints  of  which,  especial  ly  on  the  lower  surface,  proceed  at 
iutenrala  numerous  slender,  tibroii?*,  browTiish  root^.  Sftftitn  1-2  feet  high, 
herbaceous,  decumbent  or  ascending,  tii^tular,  four-sided.  Letams  ejuti- 
pulate,  opposite r  stalked,  the  upper  ones  nearly  sessile^  membranous^ 
iiwrf,  orwte-acute  or  acuminate,  cordate,  coarsely  and  irregularly  toothed, 
unicostnte,  arvh-vemed^  2-3  inches  loi\^,  \-i  mcWs  bxoSl,    hdioh  less 
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half  tht  lenjrtli  of  the  blade,  clianB^Ued  on  the  upper  surface,  rounded 

ih.     Fhwern  pure  white,  se5,<?ilef  in  axillary  cymoae  whorla  (verti- 

'!»)  of  6-10  or  more,     Caiyx  catnpanukt*?,  of  6  aeiMik,  united  helow 

*twe  traversed  by  10  ribs ;  Umh  divided  aboTo  into  live  nearly  equal, 

ng^  linear^  ciliated  segnienta,  of  which  the  upppnno*<t  stands  sligntlv 

rfrom  the  others,     Coroila  white»  tubular,  bilaoiate,  twice  the  lenjztt 

'calyx;  ttdte  curved,  ventricoBe,  (W  long  m  or  longer  than  the  calyx, 

I  Lnaide,  with  a  ring  of  hairs  near  the  base ;  upper  lip  erect,  concave^ 

,  hairy  on  the  oiiter  surface;  lower  lip  spreading,  ."i-lobed»  the 

lobe  hroatl  and  2-lo1>ed»  the  two  lateral  ones  smaller  and  pointed* 

i  4,  did>Tiamoui«»  epi petal ous ;  ^/rt«i**«fe  downy,  springing  from  the 

part  of  the  tube  of  the  coroUa,  partially  concealeu  within  the  upper 

Anthers  innate,  2-lobed;  lobes  superp^^^ed,  oblong,  blackish,  introrse, 

longitudiually ;  connecttrt  covered  with  white  hairs,     Ptdieti 

white.     Ovary  small,  truncate,  4-lobed»  4-celled,  encircled  at 

by  a  pale  green,  cup-like  dbk.     OchUm  solitary  in  each  cell,  ana- 

Style  single,  basilar,  thread-like,  aa  long  aa  the  corolla,  termi- 

in  a  2-lohed  stigma ;  L>be{»  of  the  stigma  short,  oblong,  p/inted, 

of  four,  or  fewer  by  abortion,  1 -celled,  I -seeded,  indehi^cent^  olacki(*h 

lobes  or  achenej?.     Sectix  solitary,  erect,  inverted,  exalburainoue. 

atraight ;  cofyMtrnt  large,  plano-convex ;  rm/i'c/f  short,  inferior. 


Such  descriptions  are  now  usually  given  in  a  modern  language 

occurring  in  works  descriptive  of  the  plants  of  particular  coun- 

*  ftc.     In  geneml  systematic  works,  or  ia  isolated  notices,  pub- 

in  periodicab  or  TranMCtionSi  the  Latin  language  ia  usually 

ferred. 

329,  Bctailed  descriptions  are  commonly  given  only  where  new 
\  are  established,  or  when  an  uncertain  nomenclature  is  to  he 

>  cleair  and  definite,  in  a  monographic  or  a  general  systematic  work. 
I  cloasificatiozi  of  plants  into  genera,  families,  &c,,  in  the  Natural 

Bft^mokf  ivoden  the  repetition  of  the  peculiar  marks  of  these  groups 
Qimeoeaiary  in  the  characterization  of  the  subordinate  groups  or  forms. 
Hot  tikis  roasoii,  duiraeter»  and  diafptoses  commonly  replace  the  com- 

►  datcriptions  of  species  in  ordinary  descriptive  botanical  works, 
Pi  tf  the  character  of  the  genus  includes  those  peculiarities  of  the 

floral  Ofgans  which  are  common  to  all  ite  species,  and  which  con- 
ititllte  the  bases  of  the  genus,  it  is  only  requisite  to  connect  with 
«iidl  apedee  the  character  by  which  the  species  are  distinguished  from 
ciadt  other. 

Th«»  following  condensed  deswription  of  the  white  Bead-Nettle,  tmm 

'  am  s  *  Handbook  of  the  Britisn  Flora/  will  show  how,  when  the  cha- 

of  the  order  and  gpnus  are  known,  a  faithful  portrait  of  the  species, 

eompri^ing  the  most  conspicMioos  features  only,  may  be  drawn  up, 

ireoane  hairi'  pr  rennial,  with  n  shnrtly  creeping  ntock,  and  decum- 

MeeDding  bnmrhiag  f^ttmis,  seldom  above  a  foot  high.     Leaves 

,  eoaiaely  crenate.     Flowers  pure  white,  in  close  axillary  whorls  of 

J,     Calvx- teeth  tine,  long,  and  spreading.     Tube  of  the  corolla 

itpwiuda,  and  longer  than  the  calyx,  with  an  oblique  contraction. 
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near  the  base,  comsponding  with  a  ring  of  hairs  inside ;  the  upper  lip 
long  and  arched ;  the  lateral  lobes  of  the  lower  one  slightl^r  prominent, 
wiuL  a  long  fine  tooth."  Then  follows  an  account  of  the  ttauon  in  which 
the  plant  is  found,  and  of  its  geographical  distribution  throughout  this 
country  and  the  continent. 

890.  Haviog  gained  a  general  idea  of  what  points  are  to  be  looked  to  in 
drawing  up  a  description  of  a  plant,  and  having  acquired  a  familiarity  with 
the  meaning  and  application  of  terms,  it  is  particularly  desirable  tliat  the 
student  should  be  able  to  form  an  estimate  or  the  relative  rakte  and  intport' 
anee  of  characters  for  practical  purposes ;  for  instance,  thoee  characters 
which  serve  to  identifjr  and  distinguish  large  groups  of  plants  are  of  more 
consequence  than  sucn  peculiarities  as  nertein  merely  to  small  groupe,  or 
to  individual  plants.  With  a  view  to  nx  the  attention  on  the  more  im- 
portant or  caitiinal  characters,  thoee  which  are  of  most  use  in  drawing  up 
a  diagnods  of  a  plant  or  of  a  group  of  plants,  a  form  of  schedule  is  given ;  and 
the  pupil  is  recommended  to  maKe  similar  ones  for  himself,  and  by  their  aid 
to  draw  up  an  account  of  the  more  important  characters  of  any  flowers  he 
meets  with,  checking  them  and  comparing  them  with  the  descriptions 

g'ven  in  books,  or  wiUi  the  instructions  of  his  tutor.  These  schedules  should 
)  kept  for  comparison  with  others  relating  to  other  plants :  and  by  this 
method  a  practical  insight  into  plant-construction,  and  the  relationships 
of  one  phmt  to  another,  may  be  more  speedily  and  thoroughly  obtained 
than  by  any  other  means,  llie  schedules  here  inserted  by  way  of  illus- 
tration are  filled  up  from  a  Common  Buttercup  {Rammeuhis)y  and 
fiom  a  Dead -Nettie  (Zamttim).  The  characters  therem  given  are  sufii- 
cient  to  enable  the  student  to  determine  the  orders  to  which  the  plants 
belong,  which  is  the  first  and  most  important  consideration,  but  they  are 
not  sufficient  to  indicate  the  genus,  still  less  the  particular  species.  To 
discriminate  these  minor  groups,  recourse  must  be  nad  to  the  other  pecu- 
liarities presented  by  the  plants  in  question,  as  before  detailed. 
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331.  The  generic  character  \b  perhaps  tne  most  important  element 
IB  Systematic  Botany*  It  shotdd  contain  a  short  doacription  of  ihe 
peculiarities  of  the  group,  bo  as  at  once  to  chiiracterize  thiE  as  it 
exists  in  itself,  and  to  furninh  the  means  by  which  it  may  be  distin- 
g^shed  from  all  other  genera  belonging  to  the  same  dimion  of  the 
Vegetable  Kingdom.  That  is  to  say,  for  a  genua  of  Flowering  Plimts, 
the  character  should  contain  all  that  is  necessary  to  distinguish  a 
given  genus  from  all  other  genera  of  Dicotyledons,  or  of  Monoeoty- 
ledona^  as  the  case  may  be*  The  following  example  of  the  character 
of  the  genus  Campmmla^  Linn.,  as  given  in  EndUcher's  '  Genera 
Plantanim,*  will  illustrate  this  \ — 

'^  Campamd^s,  Linn.  Cahix  with  an  ovoid  or  aubflphertcal  tube  adherent 
to  the  ovary,  the  hmh  superior,  five-tootht'd  \  the  teeth  tfither  flat  at  their 
margins  or  deciurent  into  lobes  overlving  the  sinuses.  CoroU/t  inBerted 
nt  the  summit  of  the  tube  of  the  nafyx,  more  or  less  campanulate,  Are- 
lohed  or  five-toothed  M  the  apex.  Stami^m  five>  insf^rted  with  the  corolla; 
filaments  broadly  nienibnuiai-'eoim  at  the  base,  and,  with  the  anthers,  free, 
Oviirif  inferior,  thrne-  or  five-ceUed  ;  eella  opposite  the  lobes  of  the  calyx* 
Omilea  nuiinTOus,  on  placentas  pro j tiding  from  the  centrtil  an^rles  o(  the 
cell,  anatropous.  Sttfh  covered  with  f|nickly  deciduous  hairs ;  stit/man 
3-5,  filiform.  Capmle  ovate  or  turljinate,  '1-5 -celled  ;  cells  burating  near 
the  top  or  Iwttom  hy  a  parietal  valve  turning  upward.  *Sepdd  numerouiv 
mostly  ovate,  flattened ,  more  rarely  ovoid  nnd  very  small  Embrya 
orthotroponsj  in  the  axis  of  fleshy  alfiumen ;  coti/l^dons  veiy  short ;  radtch 
next  the  hilum,  centripi^tal 

*'  Perennial  or  aimiial  berhfl,  sometime*!  low  and  hifted,  sometimes  erect, 
taU,  many-flowered*  diffused  through  all  the  temperate  and  cool  regions 
of  the  northern  hemisphere,  fonning  a  grt^at  ornament  to  meadows  and 
gjoves ;  radical  leaves  very  often  larger  and  more  obtuse,  with  longer 
stalks ;  stem-leaves  alternate,  varying ;  flowers  mostly  .ntalked,  racemose, 
rarely  spiked  or  in  clusters,  very  often  rather  large,  Iblue,  or  sometimes 
white  in  the  same  ppucies/' 

332*  The  first  paragraph  here  contains  the  essential  character  of  tJio 
genus ;  the  second  paragraph  is  a  description  of  the  general  characters 
of  the  species  belonging  to  it,  which  m  usually  appended  to  such 
complete  generic  characters. 

It  will  be  ob.'jen^ed  that  this  generic  character  not  only  enables  u»  to 
distingniflh  plant"?  belonging  to  this  group,  but  describes  the  genus  so  ^illy 
that  wo  become  acquainted  with  al  its  important  peculiarities,  while, 
being  drawn  up  irreapectively  of  any  Orderp  alliHncet  or  cla^s,  it  ise^jually 
available  a*  material  for  any  Natural  or  Artificial  classification  of  Flower- 
ing plants  founded  on  the  floral  organs,  since  it  contains  the  information 
requjaite  for  ascertaining  its  relations. 

333.  The   diagnosis  of  a  genus   is  mure  limited  in  its  nature 

and  pnipoee.      It  i%  UMcd,  when  genera  are  deacrihed  under  fixed 

teysteintttic  heads,  simply  for  distinctive  purposes;  and  it  is  there- 

^n?  couMned  to  denoting  what  is  absolutely  necessary  for  this  pur- 
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Thiis,  in  Babington's  *  Manual  of  British  Botany*'  the  genii 8 
rCnmpanula  occurs  imder  the  head  of  the  Order  CampanulaceiB,  the 
leharacter  of  which  includes  much  of  what  is  given  in  the  gen  eric 
icharacter  of  Carnpatufia^  ahove  cited ;  bo  that  it  ButJices  for  the 
l^stinction  of  Campanula  from  its  allied  genera  to  give  the  foEowiog 
Drief  abstract,  or  diu^imsisi — 

"  Campanula*  Calyx  5-piirted.  Cor.  mostly  bfll-iahiiped,  trilh  5  broad 
mnd  shallow  aegments.  Anthers  free;  JikmefiU  dilated  at  the  base* 
SNffma  S-nS-fid.  Capmiie  not  elongrated,  3-5-celled,  opening  by  lat«ral 
fore^  oittadde  the  segments  of  the  caJjx.'* 

W  3S4.  It  15  seen  at  once  that  this  dtaffnoms  fails  to  furnish  the 
fcomplete  notion  of  the  genns  which  is  obtained  from  the  character^ 
hnr]  that  it  docs  not  suffice  to  indicate  the  position  of  the  genus,  either 
Bn  a  Natural  or  Artificial  claBsificatioii.  On  the  other  hand,  for  ita 
bwn  especial  purptisc,  that  is,  of  indicating  the  distinctions  between 
■rilied  genera,  it  may  be  even  Btill  more  roduced,  a^  is  oft^n  done  in 
HTorks  describing  the  plants  of  a  limited  district,  where  only  a  few 
Hencra  occur  in  the  Natural  Order;  for  example,  we  might  give 
Htagnoses  of  the  British  genera  of  Campanulaceie  in  this  way — 

■  A,  Corolla  rotatei  segments  linear ;  an  there  cohering  at  the  base, 

■  L  JasioH&, 

■  Corolla  rotate,  with  linear  aegmentii ;  anthers  free.  2,  Phyteuma, 

W    B.  Corolla  xnofltly  bell-shaped,  ^ilh  broad  and  shallow  segments;  an- 

■  there  free. 

^^B  CaikBule  not  olongated,  opening  by  lateral  pores  outside  the  seg- 

^^H  menta  of  the  caJyx   ^.  Cnmpamd<i. 

^^^B  Capsriile  linRTur- oblong,  prismatic,  opening  by  lateral  pores  be- 

^^^B  tween  the  segments  of  the  calvx 4»  Snveultiriti. 

^^"  Capsule  half-superior,  opening  by  3-5  valvee  within  the  sej^- 

■  menta  of  the  calyx  ,  ♦ . . , 6.  Wahienherpa, 

^^^5*  The  »ptnfic  charaettT  of  a  plant  should  contain  all  the  con- 
HBt  distinctive  peculiarities  of  a  fipocies.  On  the  one  hand*  it  will 
Jfecelude  the  generic  characters  which  ally  it  to  other  species  of  the 
liame  genui^i;  on  the  other,  it  ehould  exclude  the  inconstant  cha- 
Hk||ei^  which  diiitinjnmh  its  own  varieties.  But  the  character  of  its 
fMbary  varieties,  if  such  exist*  may  bo  given  in  a  supplementary 
ftamgruph,  like  that  appended  to  the  full  generic  character.  The 
Bistinctive  charactori  of  specieH  arc  usually  found  in  the  organs  of 
ftvgetntion,  as  the  root,  stem^  leaves,  bracts,  and  intioreacence,  or  in 
bo  haVtit  or  dunition  of  the  plant.  The  floral  organs  mostly  only 
KTe  specific  characters  in  their  less  important  peculiarities — as  in  the 
Buipr  and  relative  magnitude  of  the  petals,  the  external  charactera 
Kf  uc  fiiiitaand  sc*eds,  ic, — the  more  remarkable  peculiarities  being 
■ffcneric  value.  The  supplementary  notices  appended  to  the  strict 
Mlliniti  r  of  the  spccieu  gencraUy  relate  to  the  oF(£iiary  dimeiTi&\QtU%  q1 
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the  plant,  the  f»oI qht,  taste,  smell,  &c.  of  its  oz^^anB ;  these  are  the 
marks  by  which  the  vanetm  are  usually  characterized^  as  will  be 
seen  by  referring  to  any  catalogue  of  varieties  of  the  ordinary  culti- 
vated vegetables. 

336.  Linnaeus  laid  down  a  rule,  that  every  specific  character  should 
be  confined  to  twelve  words;  but,  from  the  increased  number  of 
species  discovered  sinoe  ho  lived,  it  is  no  longer  possible  to  follow 
this  rule  in  all  cases.  In  recent  systematic  works  the  characters  of 
species  have  often  been  given  at  inordinate  length,  and  in  a  manner 
greatly  transgressing  the  other  more  important  rule,  that  they  should 
contain  no  character  that  is  not  to  be  found  in  all  perfect  speeimens 
of  the  plant.  The  specific  character  win  necessarily  vary  in  length 
according  to  the  richness  of  a  genus  in  species,  some  containing 
many  hundreds,  while  others  comprise  but  a  single  one.  When  the 
genus  contains  but  a  single  species,  as  the  Hop  (IlumuJus  Lupuhts), 
the  generic  character  alone  suffices  for  distinguishing  it ;  but  a  specific 
character  is  even  then  given  with  advantage,  indicating  points  which 
are  not  included  in  the  strict  generic  character*  Where  a  laiige 
numl>er  of  species  exist,  the  genus  is  generally  broken  up  into  artificial 
sections,  characteriited  by  some  mark  occurring  regularly  in  a  certain 
nnmber,  which  are  thus  placed  under  one  head:  this  saves  the 
necessity  of  repeating  that  character  for  each  species.  It  is  also 
common  in  modem  works  to  combine  a  diagnosis  with  the  specific 
character,  by  marking  in  italics  the  e^tpecial  distinctive  marks  of  each 
species  occurring  in  a  particular  group. 

The  foUowing  examples  will  make  this  more  clear: — 

Of  iSyrin^fl,  L.,onlvflix  ffpecies  are  described  in  DeCaDdoUe's^Prodromusi,' 
being  all  that  were  ^nown  in  1 844.  The  specific  character  of  the  common 
Litae,  St/rmga  vtdgarUf  could  thus  be  given  in  a  few  words ; — 

"^S.  mslgarU^  L.  Leaves  cordate  or  ovato-cordate,  quite  smooth  and  of 
even  colour ;  limb  of  the  corolla  snbconcave/^ 

Four  varieties  aiv  characterised,  chiefly  distinguished  by  the  coloun  of 
the  blossoms. 

Turning  to  the  genus  Campanula  in  the  same  work»  we  find  no  leas 
than  1*^2  specie*.  Being  a  very  natural  genus,  the  species  are  kept  toge- 
ther under  one  generic  name,  butt  ^^^^  convenience,  they  are  arranged  in 
sections  and  subsections.  Thus  fifty-eight  of  them  are  chamcterized  by 
the  pretence  of  appendam  on  the  sl&uaes  of  the  calvx.  puch  oa  wo  find  in 
the  garden  CanterbuiT  mil  {Cam^pamda  i¥i>r/wm),  while  the  remainder 
ara  wtthoat  these.  The  second  section,  of  124  apedes  (among  which  are 
iDcioded  all  our  native  kinds),  is  further  divided  into  subeectionst  cha- 
racterized principally  by  the  pecuUaritiefl  of  the  capmtUf^  and  these,  again, 
into  groups  according  to  the  kind  of  if^hrt9cmc€  &c. ;  so  that  when  we 
to  the  specific  character  itself  none  of  these  pomts  have  to  be  re* 
and  the  definttioas  are  restricted  within  very  narrow  limits,  at  for 

**  C,  rtdimtUfidm^lj,    Badical  IcaTet  ttslked,  cordate,  rounded,  ertnalo^ 
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deintttte ;  frtem4eftTe9  linear  or  lanceolate ;  teeth  of  llie  calyx  awl-shaped, 
erects  one-tKird  the  kngth  of  the  hell-shaped  rorolla*'' 

In  a  work  devoted  to  a  limited  ilora,  aa  toat  of  Britiun,  where  there  exist 
finlv  eifrht  species  of  Campanula^  we  may  adopt  the  aeclional  diviaioru?, 
%nd  limit  the  apecific  character  as  above,  or  give  a  loiiger  character,  in* 
eluding  the  marks  of  the  sections  ;  the  latter  plan  ia  the  better,  where 
moe  18  not  an  object,  since  it  makea  the  character  itself  more  instructive^ 
rbiu,  in  the  '  Bntiah  Flora/  we  find— 
**  C  rtfbm^foUa^  L,     Glabroua ;  root-leavea  suhrotimdo-cordate,  crenat© 

ITeij  flooo  withering),  lower  cauline  ones  lanceolatej  upper  linear  entire  \ 
lowers  solitary  or  racemose,  drooping;  calyx-aegments  mihulate  ]  capsule 
I  droopingf  with  the  clefts  at  the  base. 

I  Id  Babington^s  'Manual/  on  the  contrary^  where  the  Bttbaectione 
f  Ibtmded  on  tne  capsule  are  adopted,  this  mark  is  omitted  in  the  eisaential 
I  character : — 

**  €*  ratundifoHaj  L.  Jtadicnl  leaves  cordate  or  rmifortHf  ahorter  than 
I  tll«ir  alalks ;  Metti-leaves  Hntar^  the  lower  ones  lanceolate  ;  Jloiveri  ofw  or 
I  M«r«,]«oemose ;  corolla  turhinate-campatiukte. — Stem  6-12  inches  high. 
JBadical  letTeft  aoon  TMiiahing ;  corolla  blue,*  calyx-segments  linear- 
I  tabulate.** 

This  example  further  illustrates  the  method  of  ^vinga  diagno&i^  at  the 
ihm  time,  fy  Halictzittff  the  characters  by  which  the  spedei  is  distin- 
rguUbed  from  its  neare^^t  allies ;  it  also  shows  the  manner  in  which  expla- 
I  natory  or  descriptive  notices  are  added  in  a  supplementary  paragraph  to 
[the  euential  specific  character. 

337.  Lastly,  if  we  have  to  deal  with  a  limited  number  of  species, 
rach  as  the  British  Bell-flowers,  to  which  we  have  just  referred,  we 
may,  for  simple  purposes  of  distinctinn,  construct  a  diagnostic  table, 
I  like  that  above  given  for  the  genera  of  Campanulaccae, 

Flowers  aeeaile,  in  terminal  or  axillary  clufif  ers  ;  cap- 
sale  sessilei  erect,  with  the  pores  at  the  bns^     *     ,     C  fflomerat4U 
Flowen  in  racemes  or  panicles ;  capsule  stalked. 
Cmnile  nodding,  with  the  pores  at  the  haf*e. 
Flowers  in  a  unilateral  raceme,  segments  of 

calyx  ultimately  re  flexed C.  rajninculoides. 

Flowers  racemose,  segments  of  calyx  always 
meet 

Peduncles  1-flowered C*  latifolia. 

Pedunclee  2--3*tlowered C  Trm^helium, 

Flowers  on  long  elender  stalks,  solitary,  or  in 
a  hix  few-flowered  corymbose  raceme    .    .     V.  rotundifoUa. 
Captole  erect,  with  the  poree  just  below  the 
teffmenti  of  the  calyx. 

aecments  of  the  calyx  entire. 
Segmeota  of  the  calyx  lanceolate,  raceme 

fow-flowered,  or  flower  solitary  .    .     .     C.  per$ieifalia, 
8«#ments  of  the  calyx  awl-abaped,  flowers 
m  an  erect  racemose  panicle  .     ,     ,     ,     C  Jiapmumlu*, 
ScflmoDta  of  the  calyx  toothed  at  the  base ; 
flowers  panicledi  erect,  on  long  stalks     .     C  patiila. 


180 


flnracBKATrc  botawt 


338*  A  few  of  the  general  rulea  obeerved  in  writing  descriptioiia 
of  plants  may  he  meiitioued  here,  as  explanatory  of  certain  techai- 
calities  which  will  be  met  with  in  sptematic  worlw. 

339.  The  generic  name  is  always  commenced  with  a  capita!  letter, 
while  that  of  the  eix^eies  is  ui^^ually  written  Bmall ;  hut  we  Und  in 
most  books  a  capital  letter  to  the  speeiHc  name^  1^  where  this  name 
is  the  appellation  of  another  existing  or  fiuppressed  genus  used  odjeo- 
lively,  as  Agrimonia  Eupatonum,  Mrntfia  Pulfffium,  &c.  ;  2,  where 
the  specific  name  is  formed  from  a  proper  name,  either  as  the  genitive 
case  of  ft  substantive  or  in  the  adjectivo  form,  aa  in  Sdrpug  Savii  and 
Career  Davallinnfi,  Specific  names  derived  from  countries  ore  now 
usually  written  small,  as  Sihne  atuflica. 

340,  \Mjen  a  generic  character  is  written  in  Latin,  the  organs  are 
all  put  in  the  nominative  ca«e  ;  in  a  speciAo  character  they  are  put 
in  the  ablative. 

34  L  \^lien  doscribing  a  speciea,  it  is  usual  to  subjoin  it«  habita* 
^^on{lIabitai) — ^that  Is,  the  nature  of  the  plaoes  in  which  it  is  usually 
found,  such  as  '*  Woods,"  "  Dry  hilly  places,"  **  Rivers,"  Ac-  In 
general  systematic  works  the  nati\'e  country  or  province  is  stated  ; 
in  works  relating  to  limited  districta,  special  localities  are  given  for 
rare  plants. 

342.  The  foUowing  marks  and  abbrcviationB  arc  comm^only  in  use 
to  Ludicato  certain  other  points : — 


(T)orA 
(e    orB 


an  anniml  plant. 

a  biennial* 
orP  s  A  perennial. 
Bhva  shrub. 
T  satree. 


<f  r  a  male  flower. 

$ ,  a  ffsmale  flower. 

^,  an  hermaphiodite  flower* 

tJ  5 ,  a  moncBcious  plant. 

cf  -  $ }  a  diceeious  plant. 


The  time  of  flowering  is  indicated  by  nuroben,  referring  to 
months^  aa  d-S  or  vi-viiissJune  to  August,  k^ 

Many  other  signs  are  met  with  in  8yiit*imatic  works,  but  they  are  very 
1  u«ed  in  different  tenses  by  dilferent  authors,  so  that  no  general  ex- 
ation  of  them  can  be  given ;  moreover  the  mm^  in  which  they  are  used 
\  geoerally  explained  by  the  author. 
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CHAPTER  II, 

SYSTEMS  OF  CLASSIFICATION. 
Beet  1,  ARTiFiciiLL  Clabstftcatiox  of  Plakts, 

343.  An  arratigjetnent  of  all  ktiowii  species  of  plants  in  a  series  of 
daaes  constituted  upon  certain  fixed  principles,  forms  what  is  termed 
%  System  of  Vegetables* 

It  belongs  to  the  history  of  Botany  to  d&scnbe  the  numerous  Systems 
whicli  have  been  brought  forward,  at  rariona  peiiods,  for  the  double  pur- 
pose of  generalizing  acquired  facte,  and  of  faeiUtalio'j^  the  diflui^ion  of 
Dotanical  knowled^  by  rendering  it  po9**ible  to  recognize  planti^  which 
hhTO  already  been  described.  In  this  work  it  is  necessary  to  con  tine  our- 
mItm  to  a  brief  refert*nce  tu  some  of  the  most  important  of  the  Systems 
which  have  attained  general  currency* 

344.  The  classification  of  plants  by  generalization,  the  Synthetic 
or  Xatoral  Method^  is  adopted  in  all  cases  in  fonning  the  groups  of 
the  lowest  rank,  namely  6>jirm.  These  are  established  by  the  com- 
bilMtioQ  of  a  number  of  allied  species  under  one  name,  on  account 
of  their  affinities;  and,  as  we  haye  already  mentioned  (§  332),  the 
sazEie  genera  are  used  in  all  Classifications. 

From  this  point  Systems  diverge.  The  NaUtml  Mdhod  is  pursued 
L  Jorther  on  the  same  principles  of  generalization,  where  the  object 
W^§B  to  systematize  acquired  knowledge,  and  mark  the  agreements 
P  smoDg  plants.  Where,  on  the  other  hand,  it  is  chiefly  desired  to 
mark  out  the  differences  of  plants*,  in  order  simply  to  their  easy 
reeognition.  Artificial  MftJunls  are  resorted  to,  which  are  carried  out 
by  a  principle  of  anahfu&^  whereby  the  whole  mass  of  known  tbrms 
«n  taken  and  gradually  parcelled  out  into  Clares,  Orders,  &c,,  accord- 
iag  to  their  agreement  or  difference  in  certain  fixed  characters. 

ICoflt  of  the  older  systems  were  more  or  less  Artificial^  the  earliest 
ooamieneing  with  the  division  of  plant**  into  Trees,  Shrubs  and  Herbs, 
Lmd-plants  and  Water-plant^*,  and  the  like.  As  advances  were 
made,  orfir^na  of  more  and  more  inijiortaiico  were  chosen  to  furnish 
ehoaraideri ;  and  wo  find  plants  subsequently  classed  by  their  rono/Zo^, 
by  ikmrfrmii,  Ae-;  but  in  none  of  tlie  sjratems  proposed  before  the 
time  of  limueus  do  wo  find  one  given  principle  carried  out  tlirough 
Iho  whole. 

846.  When  Linnceus  entered  upon  his  wonderful  labours,  there  lay 

him  a  mass  of  information  in  a  very  crude  and  unmanageable 

>n.  His  reforming  genius  introduced  order,  in  the  fii-st  instance^ 

by  the  substitution  of  short  fixed  names  for  sjKJcies,  on  the  binomial 

plan,  by  the  definition  and  secure  establishment  of  imperfectly^  cSi^- 
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racterized  genera  atid  specieB,  and  then  advanced  to  the  neceassr 
task  of  arranging  the  genera  so  aa  to  render  them  recognizable.  Th 
artificial  methods  founded  on  the  floral  envelopes  &c.  had  proTed 
inefficient ;  and  therefore  he  tnmed  to  the  essmtwt  organs  of  flowers, 
the  physiological  importance  of  which  he  himself  contributed  greatljr 
to  estahliah.  The  selection  of  these  organs  resulted  in  the  fonnatioa 
of  an  Artificial  System  in  which  a  fixed  principle  is  regularly  carried 
ont,  and  which,  firom  the  physiological  importance  of  the  characters 
employed,  approaches  in  certain  of  ita  coordinations  to  a  natural 
arrangement. 

Until  the  eatabli/ihment  of  a  true  principle  for  natural  Classification,  the 
mat^riftls  for  which  acciimukted  rapidly  under  the  influence  of  the  IJn- 
niean  System,  the  latter  received  almost  universal  acceptance ;  and  it  is 
fltill  retained  hy  botanists  as  a  rnluahle  key  to  the  recognition  of  genera^ 
efpecially  bv  beginnew  in  the  scient^e.  On  account  of  its  own  imoort- 
aiice,  therefbre^  and  as  the  best  example  of  the  Artificiai  Method^  a  brief 
explanation  of  it  mu^t  be  given  in  this  work. 

346*  Sperfes  and  Gm^a  (§§  30B-313)  form  the  foundation  of  all 
Systems.  The  object  of  the  Linnipan  System  was  to  arrange  genera 
in  gronpfi  characterized  by  simple  striking  marks,  so  that  the  exist- 
ing description  of  a  given  plant  might  be  readily  found,  or  the  de- 
scription of  a  new  plant  might  be  phiced  where  it  would  be  easily 
referred  to.  Such  marks  Linnmns  obtained  in  the  i*Bential  or  »€Jtual 
or^ns  of  plants  (in  flowers,  the  gtumenn  and  pistiU\  whence  his 
System  is  sometimes  called  the  Sexual  System,  The  highest  or  most 
general  groups,  which  he  called  Clauen^  are  founded  on  the  con- 
ditions of  the  ntnvfuns.  These  Classes  are  mibdivided  into  Ordtrt^ 
founded  either  on  the  conditions  of  the  piMih  or  upon  ^^eomlary  cha- 
raeUrg  of  ihs  stomait.  The  Orders  include  the  Genera  (in  large 
Orders  grouped  into  sections  according  to  various  artiflcial  cha* 
ractersy 

The  TinnGBan  Classes  are  twenty-four  in  number,  of  which  ^e 
first  twenty-three  include  all  Flowering  Plants :  the  twenty-fourth, 
Cnrptogamia,  including  all  Flowerless  Plants,  was  a  eh/tan  when  firit 
established,  and  its  subdivisions  were  not  then  definable  by  mngls 
chs  meters. 

The  following  Tables  exhibit  the  main  features  of  the  liniuean 
Classification*  The  technical  meaning  of  the  names  applied  to  the 
CUflies  has  been  explained  already  in  the  First  Book,  in  the  seetiofit 
on  the  Morphology  of  the  essential  organs.  The  few  techniotd  i 
of  Orders  requiring  epeotil  explanation  are  noticed  below* 
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Thoae  Syugenefiious  plants  which  hiive  solitnry  flowers,  fluch  ba  Lobelia^ 
Viola^  &c.,  ftr©  placed  in  the  Order  to  wliich  the  mmiber  of  j^tflinenfl  refew 
them  (here  Pentandria) ;  so  that  thi?  Class  li)  eorre^oada  exacUj  to  the 
Nat^iral  Family  of  Compoaitie. 


The  LmKMAis  Obdkbs. 


1  pistil   ,     L  Mono^; 

2  pistils 2.  Di^ynii 


kItoXUI. 

Tbo  OideTB  formed 
aocordin^  to  the 

Humher  :  —  1,  of 
pistils  when  the*ve 
are  distinct ;  or,  2, 
of  BtTl**«  of  com* 

Sound  pin r lis ;  or, 
,  of  the  Htiaiii&s 
when  no  stj'les 
exist. 


The  terminfttion  'fftfrtia  \n  h<?re  w^A  to  expreis  plstUs  ifec.,  fti  hhuMi  is 
to  <*xprf?!«4  ftanjeoii  in  the  ClA*^es.  The  Orders  above  jrfven  do  not  exi«t  in 
all  the  ClikB8e«t,  mostly  only  the  first  two,  to|rether  with  one  or  other  of  the 
r»st,  in  which  ciwe  the  ordinal  number  is  modiged :  for  instance,  if  no  Tri- 
gynin  or  Tetrnji^ynia  ♦*xi«t,  and  Pentagynia  doe«,  this  will  follow  DigyniA, 
and  beoome  the  iird  Order, 


fl  Tnffynia. 

4.  TetroiTTnia, 

5.  PentA^nia. 

6.  Hexai7\"nia. 

7.  Heptairymft, 
8»  Octojzynia. 
0.  EnneagyniA, 

10.  Decagynia. 


1  1-12m     ...,*.*♦♦,,   IL  DodecagT^jift. 

More  than  12 12*  Polygyma. 


Claatet  XTV,  k  XV.  "l  ^u  k^.« .«;.    I  Naked-wedwi . .  L  Gymnoipermk. 

The  Orders  formed   [   Lnimamia,  ) c^ered-eeeded .  2.  Anino«P«niik. 

fmm   the   condi-   TTetrady-       j  With  fiilicules, .  3,  Siliculone. 

tioD  of  the  fruits.  J       namia.       |  With  siliques  . .  4.  Siliquoan, 

The  term  Gymnospermia,  us^*d  in  the  14th  Ola***,  wa*  fumded  on  an 
©TToneoui  idea  of  the  fniit  of  Lrif/tattF,  Bnratfinncr^^  and  other  familieit 
which  consist*  of  a  curteruhts  (J  270)  of  four  hard  achienia,  rejrarded  by 
Linnjpus  a«  naked  seed-*;  while  the  Antriospennia  included  the  planta 
with  a  eapHular  fruit.  The  tertti^  SUicftiu  and  SUiqwM  are  explained  m  Use 
dewriptiaiM  of  fruits  (f$  274»  27/>). 


1 


ok»»xvr,xvn. 

k  XVIII. 

The  Orders  founded 
on  the  number 
•tid  poaition  of 
Hit  ramcdfu  like 
CliMsLloXlIL 


5  free  atamena 

e 

7 

8 

10 

12-19 
20  or  more  etamena  od  the 

caljx. 
SO  or  more  atamena  on  the  re- 
oeptade. 


n 
n 
n 


L  Pontandria. 

2.  Hexandria. , 

3.  fleptand 

4.  Octandria-' 

5.  Decandna, 

6.  DodtM!AQdna» 
7*  IcoiaDdm. 

6.  PolTandtia. 


.xnrNJiAir  stbtex. 
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Orders  formed  ac- 
cording to  the  sex 
of  the  florets  con- 
tained in  the  same 
capitulum. 


All  the  florets  perfect  and  of 

the  same  shape. 
Capitules  radiate ;  disk-florets 

perfect,  ray-florets  pistillate, 

all  forming  seed. 
Like  the  last,  except  that  the 

ray-florets  are  bfurren. 
Ray-florets  fertile,  disk-florets 

barren. 
Eay-florets  perfect,  each  floret 

with  an  additional  ''calyx" 

or  involuceL 


1.  Polygamia 

SBqualis. 

2.  Polygamia 

superflua. 

3.  Polygamia 

mistranea. 

4.  Polygamia 

necessaria. 

5.  Polygamia 

segregata. 


Classes  XX.,  XXL, 

xxiL&xxm.  ^ 


The  Orders  formed  according  Names  of  the  Orders 

to  the  number  and  position  the  same  as  those 

of  the  stamens,  like  the  of    the    Classes 

Classes  l.-Xm.,  or  accord-  they  imitate, 
ing  to  their  cohesion,  like 
the  Classes  XVL-XIX. 

^e  number  of  actually  existing  Orders  is  limited  here  to  &r  less  than 
all  the  poitible  cases. 


Class  XX. 


/I.  Filices. 
2.  Musci. 


\     relationships  into ]  8.  Algas. 

[4.  Fimgi. 

347.  The  completeness  of  this  Artificial  System  is  such,  that 
almost  every  form  of  plant  can  be  readily  referred  to  a  place  in  it. 
Unfortunately,  however,  this  is  done  in  certain  cases  at  the  expense 
of  natural  affinities  so  close  as  those  between  the  species  of  the  same 
genus ;  while  in  some  instances  it  divides  the  individual  examples  of 
the  same  species.  As  it  is  contrary  to  the  object  of  the  System  to 
interfere  with  generic  groups,  far  less  with  the  definitions  of  species,  a 
choice  has  to  be  made  in  such  cases  as  to  where  the  forms  in  question 
■hall  stand — the  character  of  the  majority  of  the  species  deciding  the 
place  of  a  genus,  and  the  character  of  the  majority  of  examples  that  of 
a  species.  Moreover  some  of  the  Classes  are  so  natural  as  regards  the 
affinities  of  the  constituent  genera,  that  where,  as  sometimes  happens, 
exceptional  genera  exhibit  a  deviation  from  the  artificial  type,  a  kind 
of  compromise  is  made  and  the  genus  described  with  its  true  allies, 
a  reference  being  made  to  it  under  the  artificial  Class  to  which  it 
strictly  belongs. 

A  few  examples  will  illustrate  these  points,  which  render  the  use  of  the 
Linnsean  System  more  difficult  to  beginners  than  is  generally  admitted. 

The  garden  Rue  (Buta  ffraveolens)  has  sometimes  quaternary  flowers 
with  8  stamens,  sometimes  quinary'  flowers  with  10  stamens.  It  is 
described  by  Linmeus  in  the  Class  Decandria;  but  it  is  necessary  to 
include  it  in  the  table  of  genera  of  Octandria  also^  with  a  reference  to  the 
place  where  the  description  is  given. 


IM  BTBTEMXTIC  BOTAITT* 

In  the  ffenus  Feihieaf  the  species  are  ujstt&lly  triondrom ;  but  ^.  wnt- 
glumit  and  others  have  hut  one  6tAmen;  conHequently  whit*?)  the  la^nus 
atanda  under  Triandria  in  the  Syfltem,  a  reference  mu^t  be  made  to  it 
undeir  Monandria,  Lqndtum  and  Cardcmine  are  g<enera  of  TetradTBaniia, 
*  Class  of  «uch  clo0*>ly  a^soFiated  ^nera  that  it  mrrespouda  to  the  Cm- 
cifem  of  Natural  Systems ;  but  X.  rud^rale  i&  only  knowu  in  a  dumdrom 
state,  and  specimens  of  C\  hirmita  ar«  not  unfre<|uentlv  found  i€trtmiirim»f 
which  caaes  demand  similar  cros?i-ref*?r«tic^«  in  the  tiiblea  of  gt»nenL 

The  Classes  founded  on  the  dichriom  conditions  of  plants  are  the  laaat 
satiafactory  of  alL  It  Is  exceedingly  commoo  to  find  spedea  with  perfect 
flowen  and  other  spaeiea  with  momtdouA  or  diaeeioui  flowtefs,  in  the 
same  i^nua,  as  LycKma  dioica  (in  the  10th  Class),  Vdieritma  dioieu  (in  the 
Srd  Class),  Bibn  alpmnm  (in  the  5th  Claaa),  &c.^  in  genera  where  the 
Bpeciee  mostly  poaeeas  perfect  flowers.  Bhanmm  cMarHca,  diceciom  and 
idtandromgj,  and  R.  Frangtda^  P^ff^  and  ptmtandrowt,  represent  that 
pyemia  in  the  Britit*h  Flora ;  whire  ITrtica  dioica  and  U.  ureru  furnish 
examples  of  congeneric  species  respectively  diaxiott*  and  momrctotu,  AH 
such  cases  require  the  same  kind  orcroaa-referenoe  aa  above  indicated. 

The  chatfleters  of  the  23rd  Cla^,  Polyij^amia,  are  subject  to  the  preat 
inoonTenience  that  they  frequently  rt^qiiire  the  examination  of  a  large 
number  of  specimens  in  order  to  make  them  out  clearly.  On  thia  aoooiini 
many  authors  have  discarded  this  Class,  and  distributed  ita  geneia  amoDf 
the  others. 

The  arran^ment  of  the  genera  in  Orders  is  accompanied  by  sinular 
diflcmltiea,  which  are  met  by  the  aame  rules,  that  the  place  shall  be 
decided  by  the  greatest  ft^nency  of  ocTurretico  of  a  chamcter  in  a 
speoiei  or  gontia,  and  that  a  croaa- reference  shall  be  made* 

848,  In  almost  all  modern  deacriptive  works,  the  species  are  de- 
scribed under  a  Natural  Arrangement ;  and  the  Ltnncean  System  ii 
seldom  had  reootuae  to,  except  aa  a  means  of  furnishing  an  Artificial 
Key  to  the  genera  of  a  limited  re^on.  It  haJi  certain  adrantagea 
for  thia  purpose,  arising  from  the  difficulty  of  subdividing  the  Natural 
families  into  sections  which  are  not  too  few  or  too  numerous,  m 
maldJig  the  first  step  of  the  analysis.  By  the  Linnasan  plan,  the 
JPlowering  plants  of  Britain,  for  instance,  comprised  in  about  500 
genera,  are  at  the  outset  distributed  into  22  well-marked  Classea. 
each  of  which  is  again  divisible  into  from  2  to  7  Orders,  after  which  ^ 
the  detectiofi  of  the  genus  is  generally  very  easy. 

Sect  3«  Natctejll  CuLsaiTiGiTtOH  of  PLiiffa, 

849.  We  have  pointed  oat,  in  a  former  section,  that  llie  ^mtm 
plant!  are  truly  natural  groups ;  and,  if  their  esrientia]  diaraetefiatts^' 
are  clearly  understood,  there  will  be  no  difflculty  in  compn^bending 
^  leope  am!  purpose  of  the  Natural  System  of  Plants.  In  tkis 
metiiod  of  eUoaifying  we  pursue  the  same  path  by  which  we  arrived 
at  the  genaray  and  proooed  to  combine  these  into  higher  and  more 
general  groupe,  not  according  to  arbitrarily  chosen  or  isolated  eha« 
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neters,  but  according  to  their  natural  affinities — tliat  u,  the  agree- 
ment  in  their  total  organization.  Genera  are  fchus  gathered  together 
into  Familia  or  Orders,  these  into  Cla^sts  of  higher  generality,  and 
finally  the  entire  Vegetable  Kingdom  becomes  marshalled  into  a  few 
Provii^ti  or  Subkhigdofns, 

It  i»  eTidetit  from  thifl,  that  a  Natund  System  founded  on  a  perfect 
knowledge  of  all  existing  plants  would  preeent  to  ud  a  kind  of  aiatraet 
picture  of  the  Vegetable  Kin^omi  in  which  aM  ita  essential  charaetere 
would  be  repreiented  in  their  real  proportions ^  placeB^  and  comiexion. 
Not  only,  howeTer,  are  we  far  from  being  acquiiinted  with  all  exiat- 
ll^  planta  (not  to  mention  the  tiumeroue  Idnds  now  extinct )r  but  the 
feflKntial  peculiAritiea  of  a  vast  number  of  the  known  plants  have  been 
4  yet  but  imperfectly  studied.  Hence  we  have  at  present  various  forma 
or  pUm6  for  the  Natur«d  Arrangement  of  plantfi^  presenting  peculiarities 
dependent  upon  the  amount  of  knowledge,  or  the  peculiar  I'ii^ws,  of  their 
reipeetiye  authors ;  which  plana  or  Syeteme  mudt  be  regarded  a^  so  many 
rough  draughta  or  sketches,  to  serve  as  material  for  the  elabomtion  of  the 
tnie  and  complete  Natural  System.  Ae  the  prineiplei^  of  ckasification  aro 
fiiUy  reoogniied,  and  »b  the  amoimt  of  plants  thoroughly  known  is  already 
rmj  y*f^  there  u  a  close  agreement  m  the  general  features  of  the  dif- 
hnmt  ''xVaturtU  SyHtems^''  and  especially  in  the  manner  in  which  the 
Ordfra  of  plants  are  defined.  The  chief  diversities  of  opinion  arise  out  of 
like  difivent  eetimatiomi  of  affinities  and  differences  of  tne  families,  which 
cJiptMB  themselTes  in  a  marked  munner  in  the  m<xle  in  whieh  the  Chiasea 
or  AlliMines  are  formed.  This  will  be  evident  in  the  examples  we  shall 
pgoontly  give  of  those  *^  8ptems ''  which  have  received  the  widest  ac- 


350.  We  have  said  abore,  that  plants  are  combined  according  to 
tbe  agreement  in  their  total  organization.  But,  to  characterize  the 
Katiml  Method  more  distinctly,  it  must  be  added  that  especial 
altentioii  is  paid  to  the  estimation  of  the  relative  value  of  the  dif- 
feraii  characters  presented  by  each  plant,  a  determinate  scale  being 
iodtted*  in  which  the  organs  ore  ranked  according  to  their  physio- 
logical importance,  the  morphologic4il  complexity  of  their  construe- 
tioOy  and  their  comparative  invariability. 

Tlilli*  while  species  of  the  same  genus,  distinguiahed  generally  by 
tbm  eaetemal  characters  of  their  vegetative  organs,  are  combined  by 
^*fc— >^i»  in  their  flowers^  genera  (in  which  difercnce  of  the  floral 
flKTfllopeii  or  of  the  extemaJ  character  of  the  fruit,  or  some  such 
daneter  exista)  are  combined  into  an  Order  on  account  of  the  agree- 
nMDi  la  the  structure  of  the  ovary  and  its  relatioos  to  the  floral 
The  characters  of  seeds,  and  more  particukrly  of  the 
a,  gire  a  still  higher  diviaional  character.  These  characters 
dvely  higher  groups  are  marked  in  organs  of  progressiTely 
physiological  and  morphological  importance,  affinities  between 
organs  being  proportionately  more  valuable.  But  they  possees 
tliia  Talue  not  mMKrely  on  their  own  account ;  for  if  that  were  the 
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case,  the  method  would  bo  still  to  a  great  extent  artificial ;  they 
indicate  the  ooexistence  of  proportionate  agreement  in  the  total 
orgaDixation,  which  rendera  them  exponents  eot  merely  of  the  affini- 
ties af  the  phmU  In  respect  to  the  particular  Btnictore  to  which  they 
belong,  hat  of  nil  their  affinities,  and  of  the  rank  which  a  ^-ven  plant 
holda  in  the  Vegetable  Kingdom.  As  a  general  rule,  it  is  found 
that  the  agreement  of  the  total  organization  of  plants  is  generally 
proportionate  to  the  physiological  yalue  of  any  given  organs  in  which 
they  agree ;  or,  in  other  words,  agreement  in  the  stnietTire  of  any 
given  organ  indicates  general  agreement  in  all  the  organs  of  leat 
importance  than  itself.  The  agreement  here  referred  to  is  of  coime 
a  general  btnictural  agreement,  a  relation  to  a  common  type — not  a 
resemblance  excluding  the  multifold  minor  diversities  whidi  presi^nt 
themselves  within  the  limits  of  almost  every  type. 

351.  Practically,  moreover,  we  have  another  principle  to  keep  in 
view,  which  indeed,  while  it  aflfords  as  it  were  the  vori^cation  of  the 
inductiona  of  the  above  principle,  is  our  sole  guide  in  dealing  ^vith 
the  subdivisions  of  the  more  comprehensible  types.  This  is  the  rule 
that  the  closest  affinities  are  marked  by  the  ajn*eement  in  the  majo- 
rity of  characters  of  equal  importance ;  or  if  the  characters,  aa  is 
more  commonly  the  case,  are  of  une(|ual  im^iortance,  the  principle  of 
decision  by  the  majority  is  carried  out  by  ascertaining  the  propor- 
tionate values  of  the  organs  in  which  agreements  and  difTereneoi 
exists  and  striking  a  balance  as  with  e<]ual  factors. 

Many  of  the  older  botanist*  had  attompt<^d  to  con»«truct  a  Natural  Sys- 
tem ;  and  Lmnreufl  left  a  sketch  or  frajrment  of  one»  in  the  form  of  a  list 
of  name*  of  families  without  definition-H.  regarding  its  realization  M  the 
uUimat**  aim  of  Botany.  Many  of  the  families  in  these  older  Systems  an 
grounded  almost  exclusively  on  *' habit,"  or  geoeral  ext*:*mal' character. 
The  two  JusBieu^  IJemard  and  Antoine- Laurent,  have  the  merit  of  the 
disDoverr  of  the  only  principle.-'  upon  which  a  really  Natural  Svf^tem  can 
be  founded.  And  so  accurately  did  A,-L-  dt*  JuBnieu  carry  out  the«e  prin- 
cipW  in  his  arran^ment  of  the  then  exifttinj?  (ff'nera,  t^at  the  families 
wnich  he  eatabU^hed  are  still  almost  all  received  into  our  preaent  Syitenia, 
whare  some  of  them  am  indeed  broken  up  into  tmall^  gn^npa,  hat  wkeia 
the  gfreateat  inereaae  in  the  number  of  fiuniliea  ariaea  from  lufaiaqiMttt 
diacoTenett 

352.  The  familie«  otlnmm  ooofliflted  of  fn^nps  of  goneracoifliihiatd  ] 
together  upon  the  principlei  above  enunciated.     He  ealahUalied  UKlJ 
of  them,  defining  them  with  exactneaa,  and  assi^ing  to  their  cha^ 
nR'ten*  relative  values,  primary',  aeeondary,  tertiary,  itc,  and  in  thii 
way  he  laid  the  foundation  of  the  claaaificationa  now  in  general  use. , 

The  charartera  of  the  ruitoi-^T  F-»njM;.  *  I'-itabhRhed  in  this  way  will  be 
found  Uy  be  far  Irwi  exurt  and  i**e  of  the  linu»an  elMesaod 

order*,  and  by  no  means  »o  rigi  *  of  natural  genera.    The  cha- 

raeter  of  a  iSuaily  i«  founded  on  the  totaiiiy  of  ita  esMntial  ebartctan^  uid 
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includes  the  e^eDtial  eharact^ra  of  ap^emeot  of  all  Its  genera.  The  genem 
cootamed  in  moat  of  the  families  exhil>it  a  consideutiMe  rang^  of  dilFereuces ; 
allowance  must  be  made  for  thuse  -^  mid  thi»  gives  a  kxitv  to  tli^  family 
chaiacter  which  is  puzzling  to  the  beginner.  For  example,  the  fimidy 
Kanunculaceie  b  very  natia-al ;  but  we  find  in  its  chanicter  a  certain  i-ange 
of  di^rence  allowed  for  in  the  ^epalj^^  petals,  pistils  ^  and  fruit;  the  insertion 
of  all  these,  howerer,  and  that  of  the  Btaroen^,  la  ixed,  and  so  is  the  cha- 
racter of  the  seed.  8injilar  conditions  occur  in  most  other  families.  The 
decision  as  to  what  family  a  genus  i*  to  be  refen-ed  to  is  made  according 
to  the  principle  of  majorities :  whichever  it  a^p^es  with  in  mod  of  its  cha- 
racters (say,  even  three  out  of  Jive),  to  that  family  it  belonga.  Great  diffi- 
culty, however,  exists  in  certain  ca^e^s  from  a  vast  series  of  genera  running 
into  one  another  by  almai«t  impero^^ptible  gradationBi  and  this  in  difierent 
directions.  A  considerable  number  of  these  agreeinff  closely  are  a.isociated 
into  a  family ;  another  similar  group  form  another  lamily,  and  so  on ;  and 
then,  in  the  course  of  time,  sundrj'  intermediate  genera  present  theuiseh  es, 
which  connect  the  eatabiiahed  families,  and  which  it  is  diliicidt  to  place  hj 
the  usual  choice  in  either  one  or  the  other,  the  characters  being  biilancjei 
Thus  the  Natural  family  Loganiaceie  is  connected  by  **abeiTant"  genera 
with  Rubiaceie,  Gentianaceie,  Scrophnlariaccte,  and  other  families  which 
are  trulv  natural,  but  which  in  this  way  come  to  be  separated  by  somewhat 
isdetinite  botrndary-linea* 

The  fact  is,  that  the  Vegetable  Kingdom  is  a  whole,  the  families  and 
claaew  haring  seldom  a  distinct  isolated  existence,  except  in  the  niiuds  of 
botaniiita ;  and  we  must  regard  them  as  analogous  to  countries  on  the  globe, 
which  are  parcelled  out  under  distinet  names,  but  most  often  adioin  and 
run  into  one  another^  being  only  separated  by  an  arbitrary  bounuary-line 
or  &ontier  Some,  indeed,  lie  m  from  the  rest,  like  islauds ;  but  these  are 
the  exceptions. 

Such  exceptions  are  found  among  the  families  which  were  perceired 
end  e«tabli^h*  d  by  the  older  botanists,  in  which  the  essential  agreemento 
■le  tcd''  '  V  a  striking  character  of  extenial  habit,  h-s  in  the  OniaieSj 

llie  Un.  ,  the  Composites  the  Legumim>sa:%  the  Couifene,  the 

Plilma^  kc,  ^uch  remarkable  peculiarities  as  these  families  posaeea,  moetly 
prevent  them  being  broken  un  into  smaller  groups^  as  baa  occurred  to 
manv  of  the  earlier  orders  of  lai'ge  extent ;  and  most  botimists  prefer  to 
iHstnbute  these  genera  into  suborders  rntber  than  discard  the  charac- 
laclitie  general  name.  Examples  of  these  are  found  especially  in  the 
e^RoeaoeiB,  and  Com  posit  le. 


^HB53.  The  Families  or  Ordei^s  are  for  the  most  part  the  same,  in  all 
^Hiential  Fespects,  in  all  existing  **  Natural  Systems."  A  considerable 
^Kemty  presents  itself  in  the  modes  in  which  ditfcrent  authors  have 
pimped  tbeae  into  OiuMts  or  Alliances^  as  wiE  be  seen  eTen  by  com- 
paritoo  of  the  Tables  of  Endlidier  and  Lindley,  g:iveii  below.  These, 
iMtflfgfer,  are  still  Natural  groupt*,  us  are  also  ihose  of  still  higher 
Mmmlstj  indicated  in  the  chjijilor  on  General  Morphology-  ( §  17). 
But  all  writers  on  Systematic  Botany  have  found  it  rtHjuisite  to  group 
ilia  Orders  or  Classes  of  Flowering  Plants  into  sections  of  siomewhat 
\mm  itotnititj  than  Dicotyledons  and  Monocotyledons,  as  these  re- 
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spectively  include  series  of  families  so  extensive  as  to  be  inconrement 
in  practice  if  left  ne divided.  The  members  of  these  series,  however, 
are  so  intimately  connected  t<*gether  by  their  natoml  ailinities, 
that  it  has  been  foiind  indii^pcDaable  to  have  recourse  to  certain  arbi* 
trary  or  artificial  characters  for  the  foundation  of  the  sectiona — cha- 
rBcters  derived  chiefly  from  the  conditions  of  the  petals  and  stamena. 
The  nature  of  these  Bections  will  be  best  understood  firam  the 
examples  which  follow, 

S54.  Jussieu  established  his  primary  divisions  of  the  Vegetable 
Kingdom  on  characters  which»  although  not  altogether  unexception- 
able, define  really  natural  groups,  which  arc  found  under  diiferent 
titles  in  all  Natural  Systems.     The  characters  were  the  absence  or 
presence  of  the  nidimentaiy  plant  or  embryo,  and  its  structure  when 
praeent,  in  the  seed.     On  these  characters  stood  the  three  divisioDfl 
AeatyiUdom  (plants  without  an  embryo),  MonomtyUdmu,  and  Dim^M 
ledom.    The  first  of  these  names  is  bad,  as  founded  opon  a  nef^^im  1 
character ;  but  the  plants  which  it  indnded  were  imperfectly  under- 
stood  in  the  time  of  Jussieu  ;  the  Acotyledons  e<>rrespond  to  the  Cryp- 
togamia  of  Linnteus,  which  are  now  by  more  complete  analysis  dis-  ■ 
tribiited  into  two  section?,  divided  by  even  moirt  imjwrtant  characten  ™ 
than  the  Monocotyledons  and  Dicotyledons,     The  other  two  divi^ons 
are  still  retained,  with  very  alight  m^^dification,  in  aO  Systems,  but  are 
subordinated  under  divisions  founded  on  more  important  characters 

The  foEowing  Tahle  exhibits  Jussieu's  arrangement : — 


Aootyledons    . . . 
Monooo^ledons . 


Diootyledooi 


THE  JTSSIEUAK  SYSTEM. 


r Stamens  h\"pogYnoiifl 

i        „       perigynous 

I        „        epigytioiw     .,-,.*., 

'^Stamens  epijbrynoiis    

„        Tierigynoua , 

^.       »,     bypoi^ynous 

OeroUA  hy^agyiiotis 

„      pengynouB.......... 

f  Anthers 


1 


Apetalous   *,i 


MoDopetalous-^ 


J  coherent 
*  1  Antben 


Polype  talous 


r 


„      epigynous      ^^ 

t^  distinct 

Stamens  epigynous    . 

„       hyjogyneus. 

^       pengynous  . 

,  Diclinous,  irregular 


CImsI, 
TLM 

mm 

TV. 

vr. 

vn. 
via 

DC. 


XI, 


XIL 

xv. 


The  three  primary  divisions  here  are  natural ;  the  Classes  must  be  re* 
garddd  as  artificial;  the  Familieii,  however^  into  which  tho  Utter  anr 
aWldedy  are  nntaml  groups,  and  to  a  great  extent  are  retained  in 
modero  systems.    The  Families  of  Jusdeu  were  more  cuMUfi 
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eoimcMj  and  extended  by  Kobert  Brown,  wbose  reeearcbes  coDtribtited 
most  flMentially  to  ibe  efitabliabment  of  the  Natural  SjBtem ;  but  be  did 
not  ftileoipt  to  eatabliidi  any  general  pbm  tbi  their  caordiimtiou  in  Claseea. 

356.  Aug.  Pyramo  De  Candolle  endeavoured  to  classify  the  Vege- 
table Kingdom  on  principles  more  in  barmoiij  witb  the  inereassed 
knowledge  of  the  etructure  of  plants  which  had  been  accumulated 
amee  the  promulgation  of  J  uasieu's  S}f  stem.  Be  Candolle's  System  has 
beeome  Tery  generally  used,  on  account  of  its  hanng  been  adopted 
in  the  great  Descriptive  work  which  he  commenced,  and  which  is 
stall  in  progress  under  the  snperinten deuce  of  his  son,  the  '  Frodromua 
SyBtematis  Naturalis  liegni  Vegetabilis/  a  description  of  all  known 
•peci««i  of  plants*  His  primar)'  divisions  rested  upon  the  constitution 
of  the  elementary  tissues,  plants  being  divided  into  Cellular  and 
Vascular .  The  former  were  subdivided  into  Le^fy  and  Leufif»s ;  the 
latter  were  subdivided  into  Exmjtns  and  Endofjau.  This  classifica- 
tion i»  open  to  very  great  objections.  In  the  first  place,  the  Leafless 
Cellular  plants  stand  at  a  greater  distance  from  tht.^  Lrafy  Ctllularei 
than  the  latter  do  from  the  lower  Vascular es ;  and  the  character  is  in 
Itanif  an  inconvenient  one.  In  the  next  place,  while  the  terms 
Sgioffmu  and  Endotjens  were  founded  on  a  mistaken  idea  of  the 
ttmctnre  of  the  stems  of  the  higher  plants,  and  were  at  the  name 
Ume  useless,  as  B3ruonymoiis  with  Dicotyledons  and  MonocotyledonSj 
yie  latter  class  was  made  to  contain  the  higher  Cryptogamia,  the 
Ferns  and  their  allien,  to  which  an  embryo  was  mistakenly  attributed, 
and  whioh  ore  essentially  related  to  the  plants  called  by  Dc  Candolle 
Lmfy  CiUulares*  llieee  primary  divisions  of  De  CandoUe  are  there- 
tea  now  diacarded. 

Hia  ittbdivisions  of  the  Exogens  (or  more  properly  Dicotyledons) 
are  raiained  in  many  works.  They  are  artificial,  like  the  **  Classes'* 
ol  Jnaaien,  but  arc,  like  them,  convenient  for  the  distribution  of 
the  (jasailies  into  groups  of  manageable  dimensions.  They  are  four 
m  mnDbef I  and  founded  on  characters  of  the  fioral  envelopes,  viz*  r — 
L  Thahmiflorcey  in  which  the  petals  are  distinct  and  (like  the  sta- 
mtfia)  inserted  on  the  receptacle  (hypogjuo us) ;  2.  Cah/viJlorif^fWith 
ihe  petals  distinct  or  coherent  and  (mth  the  stamens)  inserted  on 
tlie  calyx  (perigynous);  3,  Corofli^orxe^  with  the  peta^ls  coherent, 
and  inserted  on  the  receptacle  (the  stamens  being  inserted  on  the 
coittlla);  and,  4«  MonocJdamydtiWt  or  plants  with  a  perianth,  or  a 
ain^e  cirela  of  envelopes. 

In  De  Candolle's  enumeration  of  the  families,  which  had  greatly 
iaereaisd  in  number  from  Jussieu's  list,  the  reverse  order  of  sequence 
it  followed,  the  higher  plants  standing  first.  As  regards  this  point, 
bowerer,  it  is  a  misconceptiou  to  place  the  Thalamifor^r  first  among 
the  Dicotyledons,  since  they  are  manifestly  inferior  to  the  Cal^ciflorWj 
and  even  to  the  C^yroUifivrce. 
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DE  CAKDOLLE'S  SYSTEAT. 
A*  Plantse  Vasculares  sen  Cotyledonea* 

Claaa  I.  ExooE.vEJi  ecu  Dicotylkdone^. 
Subclass  1.  Thalamifiora^. 
„       2,  CalyciiioraB. 
„       3.  Co  rolli  florae, 
„       4.  Monochlamydeae* 
Ckea  IL  Eitdogene^  seu  Monocotyledoxe^, 

„       2.  CtyptogaiuBe. 
E,  PlantSB  Cellular efi  scu  Acotjledones, 
Suhciwst  L  FoHaceie. 
„       2.  Aphyllie. 

The  orders  were  arranged  in  groupd  or  cohorts,  and  to  e  liirge  extent 
are  retained  at  present 

35H.  During  the  la&t  twenty  yoars  a  great  many  attempt*  hare 
been  made  to  distribute  the  Orders  more  satisl'actorily  into  daaes 
and  primary  Divisions*  Endlicher,  Bartling^  Mdaner,  Brongniart, 
Lindley,  and  many  other  authors  have  published  Systems  of  their 
own*  That  of  EndHcher  has  bec^n  extensively  used,  and,  moreover, 
in  the  baais  of  arrangement  in  his  great  *  Genera  Fkntarum/  ao  that 
it  will  be  usefid  to  give  the  principal  divisions  here  for  compariaon 
with  others.  Lindlo/s  views  of  classification  have  been  modiEed  in 
auceessivo  works  ;  but  aa  hia  *  Vegetable  Kingdom  *  is  the  moat  im- 
portant general  systematic  work  we  have  in  tlie  language,  it  u 
desirable  to  give  the  classification  adopted  in  that  volume.  In  h^th 
these  Systems  the  primary  divisions  are  foundetl  on  churacte»  of  tlio 
Vegetative  organs ;  and  in  both  an  attempt  is  made  to  group  tbd 
OrderH  into  small  natural  oaaemblagee,  called  Classai  by  Kndlichflr, 
and  AUianc€4  by  JjucEey.  A  comparison  of  tiicae  wiQ  indicate 
of  the  diversitied  of  opinion  which  exist  among  botaniata  at  to  \ 
afEnities  of  the  natural  Orden. 


ENDLICHER'S  SYSTEM. 
Region  1*  Thallophyta. 
Sect.    I.  PnoTopum. 
,,     IL  Htstkbophtta. 

Begion2.  Cormophjta* 

Sect.  III.    ACROBBYA. 

Cohort  1 .  Acrobrya  anophy ta. 
M      2.  Acrobrya  prot4>]jhyta. 
„      ^  Acrobrya  bysterophyta. 


LIKDLBT's  8TBTB1C.  193 

Sect.  IT.  AXPHIBBTA. 
yy        y.   AOBAMPHIBBTA. 

Cohort  1.  Gymnospermse. 
yy      2.  ApetalsD. 
yj      3.  Oamopetalse. 
yy      4.  Dialypetalse. 

The  cohorts  are  suhdiTided  into  daases,  and  these  again  into  orders. 


UNDLErS  SYSTEM. 

Glass      I.  Thallogens. 

99       n.  Acrogens. 

„     ni.  Bhisogens. 

9,      lY.  Endogeni. 

,9       Y.  BictyogeiiB. 

yy     YI.  Oynmogens. 

„    YII.  Exogens. 

Subclass  1.  DicLiKOUS. 

„       2.  Htpootkous. 

9,       3.  Pbbiotnoxts. 

9,       4.  Epiotkoits. 

A  striking  peculiarity  of  both  these  systems,  Endlicher's  and  Lind]ey*s^ 
is  the  separation  of  the  root-parasites,  the  Orders  Balanophorea,  CytineaOy 
and  RaflfesiacecB,  from  the  oroinary  flowering  plants,  to  constitute  a  distinct 
daasy  named  Rhizanths.  We  agree  with  the  views  of  R.  Brown,  Griffith, 
and  Hooker,  who  regard  such  separation  as  unnatural,  and  the  combina- 
tion of  these  fiunilies  under  one  head,  on  account  of  similarity  of  habity  as 
•tronglj  opposed  to  their  more  essential  characters.  Dictyogens  form  a 
STOop  mtermediate  between  ezogens  and  endogens ;  but  by  most  botanists 
It  ia  considered  that  they  pertain  to  the  latter.  In  Lindley's  system  the 
subclaases  are  divided  into  aliianceSf  comprising  each  a  number  of  orden, 
for  the  limitation  of  which,  as  well  as  for  a  general  history  of  the  various 
STStems  of  classification  that  have  been  proposed,  we  re&r  the  reader  to 
tbe  *  Vegetable  Kingdom,'  an  admirable  encyclopaedia  on  all  points  relating 
to  svatematic  botany  and  the  uses  of  plants.  Since  the  pubhcation  of  that 
worlc,  a  very  important  work  on  systematic  botany  has  been  commenced 
by  Mi,  Bentham  and  Dr.  Hooker,  entitled  'Genera  Plantarum.'  This 
work,  so  far  as  at  present  published,  comprises  a  description,  in  Latin,  of 
all  the  genera  of  Polypetalous  exogens.  together  with  analytical  tables 
admitting  of  the  ready  determination  ot  any  particular  genus.  The  plan 
followed  up  to  this  time  is  a  slight  modification  of  the  Jussieuan  arrange- 
ment, as  follows : — 


BENTHAM  A^D  HOOKEE^S  SYSTEM. 
Class  1.  Bicotyledones. 

Subclass  I.  AjfGiospEiiMiL:^. 
Group  i.  FijltfjyHfthr, 

Series  1.  Tholamiflonc, 
„     2.  Biscillorse* 

Gronp  ii.  Monop€ia7*ii, 

Serifs  1.  Ovary  inferior- 
„     2.  Ovary  euperior. 
Uroup  iii.  Monochhimt/iUce. 
Group  iv»  Addamifdtif, 

dm  2*  MoEocotyledonea. 

Group  L  Petahidtm* 

Serm  1-  Ovary  inferior. 
„     2.  Ovary  superior* 
Group  ii.   Glunutcem. 
Clasa  3.  Acotyledones* 

8ubc'k»8    L  AcRooEys. 
Subdues  IL  Thaxlogkhs. 
Subordinate  to  the  series  «re  ct^horhf  or  groupfi  of  ordera^  of  equal  valnt  J 
thoiiglL  witli  diffi?rent  Umitntioa'*,  with   Uie  alliances  of  lindlev.     The  j 
ooIt  point  which  requires  (^xplanuUon  Iutc  ia  oa  to  th^  ecnes  Dusci/hrntf  I 
which  incJuded  tboao  hypogynuuA  polypetaloui  exogetiA  id  which  there  it  \ 
a  corL'ipicuoiia  disk  or  serien  of  hYpojrvooua  p:landa,  into,  within,  or  uboo  j 
which  the  fltamena  are  in»ertedL     I'he  foUowiog  armniErrmeut  U  uiati 
odopled  by  Profoseor  Henirey  in  the  lin<t  edition  of  this  work,  with  a 
few  iligfat  modifications  inserted  with  a  view  to  bring  it  into  harmony 
with  other  ejrttemei  and  to  enhance  the  couveaieQce  of  the  atudtAUt  :^ 

SYSTEM  ADOPTED  IN  TEIB  WORK. 

Vkoktaiilk  KTxoiMiir. 

Rubkin^Jom  I.  Fhanerogajnia  or  Sparmocarpia  (FUm§rm^PiaiU$y. 


Iliv,  h  AjraiosPKiuiu^ 

8cru:vi  1.  Folypetals. 

Sabcbksa  1*  ThalamiHonc. 
,,       2.  CaJyciflorsD. 
Berica  2.  Gamopetal9. 

Subelw  3.  CorolMoru}. 


8i>ne«  3.  Apetala. 
8ubcla88  4.  Inooi 
Claas  2.  Manacott/Mcn^*, 
Subckaa  L  Spadiciflom} 
,,       2.  PotaloidoOp 
,,      d.  GluiiiifenBL 
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Subkingdom  II.  Sfporoearpia  or  Cryptogamia  (Flowerless  Hants). 

Div.  I.  AiroiospoKfi. 

Claas  1.  Sporogamia. 
yf    2.  Thallogamia. 


3.  Axogamia. 


Div.  n.  Gtmnospoba. 

Class  1.  Hydrophyta. 
„     2.  Aerophyta. 
„    3.  Hysterophyta. 


In  the  following  systematic  description  of  the  Natural  Orders,  the 
characters  of  the  most  important  are  given  at  lenflth,  with  the  necessary 
particulais  respecting  their  affinities,  geographicid  distribution,  and  the 
qualities  of  the  more  important  plants  they  contain.  To  most  is  prefixed 
a  short  diagnosis ;  and  a  similar  diagnosis,  or  a  few  explanatory  remarks, 
printed  in  smaller  type,  are  accorded  to  those  Orders  which  either  are  not 
marked  by  very  decided  characters,  or  which  do  not  demand  so  much 
attention  from  the  beginner.  In  most  cases  the  views  of  other  botanists 
■a  to  the  position  and  limitation  of  the  groups  are  briefly  mentioned. 
Under  eacn  Order  are  placed  the  names  of  one  or  more  genera  which 
Ikmish  good  illustrations  and  are  generally  accessible  for  practical  exami- 
nation. Comparatively  few  figures  are  given  in  this  part  of  the  work, 
■nee  it  must  oe  strongly  impr^sed  upon  the  student  tnat  actual  exami- 
nation of  plants  is  al^lutelv  necessary  for  the  acquisition  of  available 
knowledge  of  characters ;  and  the  substitution  of  drawings  for  descriptions 
in  elementary  works  tends  to  encourage  a  superficial  manner  of  examining 
plants,  and  to  render  the  ideas  connected  with  the  individual  Orders  too 
abstract  and  too  much  limited  to  particular  forms. 

An  artificial  Ke^r  to  the  principal  Natural  Orders  will  be  found  at  the 
end  of  the  descriptions  of  the  Orders. 


CHAPTER  III. 
SYSTEMATIC  DESCRIPTION  OF  THE  NATURAL  ORDERS. 

THE  VEGETABLE  KINGDOM. 
ScBKiNGDOM  I.  FHANEBOGAMIA,  or  FLOWERING  PLANTS. 

Plants  producing  stamens  and  pistils,  and  seeds  containing  an 
embryo. 

DivtsioN  I.  Angiospermia. 

Flowering  plants,  with  the  ovules  formed  in  dosed  ovaries. 

Class  I.  DICOTYLEDONES. 

Angiospermous  Flowering  Plants,  with  stems  having  pith  and  bark 
separated  by  a  compact  layer  of  wood,  which,  in  perennial  plants, 
receives  annual  additions  on  the  outside,  beneath  the  bark ;  leaves 
with  the  ribs  mostly  distributed  in  a  netted  pattern  and  generally 
^jwiiinAing  in  sise  as  they  branch ;  parts  of  the  floral  circles  moatlY 
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5  or  4,  or  some  multiple  of  those  numbers,  rarely  3 ;  embryo  with  n 
Fig.  330, 

Fig.  320, 


Fig,  a3L 


Tig.  S29,  QainuT  pkn  of  tbf  flower 
Fig*.  930  h  3211.  Ihootjl«doDotu  embrjom. 


Fig.  332. 


Fig.  334. 


Fig.  836. 


rti.  ns.  ThftkmUlaP*  C 
fig,  SS3.  CMjreiildtw  (iVmiii*). 


THALAJOFLOBJS. 
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pair  of  cotyledons,  and  a  radicle  which  is  developed  into  a  tap-root 
in  germination. 

Series  1.  Folypetala. 

Petals  distinct,  rarely  absent  or  united. 

Subclass  1.  TFALAMTFLOBjE. 

357.  Dicotyledons  having  mostly  both  calyx  and  coroUa;  calyx 
£ree  (not  adherent  to  the  ovary) ;  corolla  composed  of  distinct  pet^ds, 
which,  with  the  stamens,  spring  from  the  receptacle  (hypogynous). 


Order  I.  RANUNCULACEiE.    The  Crowfoot  Order. 

CUm.  Polycarpic®^  EneU.    AU,  Ranales,  Lindl,     Cohort,  RanaleSy 
Benth,  et  Hook, 

358.  Diagnosis, — ^Herbs  (or  climbing  shrubs)  with  a  colourless 
acrid  juice;  leaves  alternate,  rarely  opposite,  simple  or  deeply 
divided ;  leaf-stalk  often  sheathing  at  the  base ;  flowers  regular  or 
irregular,  polype talous  or  occasionally  apetalous,  with  the  calyx 
pet^oid;  the  sepals,  petals,  numerous  stamens,  all  distinct  and 
hypogynous;  carpels,  many  or  few  (rarely  solitary),  all  distinct; 
seed  albuminous ;  embryo  small. 


Fig.  338. 


Fig.  339. 


Fig.  a37. 


Ff  .  387.  AcheDe  of  Banunculus,  cut  vertically  to  show  the  leed,  with  an  embryo  at  the  hwe 

Fifc  S».  Flower  of  Aconite,  tide  view,  •bowing  the  irreffular  petaldd  oalrr.  «,^--«, 

rlj  .m  Tlw^tame.  with  thi-  s^-ina.  removed.  Showing  the  deformed  petals  and  the  numerooi 


hypogynous  itamens. 


Character. 


Thalamus  convex  or  flat,  often  elongated,  7«»7 j^^T  f^^^l  ,^ 
Calyx  green  or  petaloid,  regular  or  irregular  (fig.  338) ;  wpatt  »-o, 
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hypogjnoufi,  deciduous,  occasionally  persistent,  UBtmllj  imbricated 

in  aestivation,  sometimes  valvate  or  in  duplies  te. 
CoTdtlM  I  petah  3-15,  distinct,  hypog:jnou«i,  in  ono  or  more  rows, 

Bometimos  deformed  (%.  SS9)  or  wanting. 
Stameifis  indefinite,  or  very  rarely  definite,  hypogynoue ;  anthen  ad- 

nate,  bursting  longitudinally. 
Omrus  seveml  or  few,  simple,  1 -celled,   distinct,  or  very  rarely 

colierent  below  to  form  a  compound   many-celled  ovary;  stylii 

simple  ;  C4^Us  1-  or  many-seeded ;  jdaiintas  at  the  ventral  sutures  ; 

ovuifs  anatrojKjus. 
Fruit:  a  oollection  of  dry  aeben<^,  a  1-  or  few-seeded  berry »  or  a 

circle  of  follit'les  more  or  less  coherent  below,  bursting  at  the 

ventral  suture ;  tetds  solitary,  erect  or  pendulous,  or  rarely  hori- 

sofital  in  two  rows ;  ernhrtfo  straight,  minute,  in  the  base  or  withia 

the  apex  of  homy  albumen  (fig,  337), 


I 


IixrsTiLATi^Ts  CLekkba. 


Tribe  1.  C^cjnrATiDiLB.  Mottfy 
tUmhmg  planiB  vM  apptmie  ltav«i, 
Otd^  pmiMUe  or  uuhqiicat^:  frmt 
^a^mtif  wmaSy  iurmmmUd  by  th$ 
ftrmdmut  and  plum<m  HyU. 

OlemMtid,  X. 
Tribe  2.  ANKMnNKA.    CafyxutH- 
affy  edourrfi^    imhrieaied;    aehenei 
wmrfimtn  tnilrH :  gted  mttrird, 

TliiilictruTii,  Tmtmef, 

Anemone,  HaUer, 

AdonU,  na 

Tribe  B,  ItAXUNcrLKJt.  CaiyT 
imbricettd :  achcncM  not  taikd:  seed 
eftfi* 

RanouctduA^  L, 


Tribe  4.   Umj^EnonRM, 
itftbricat^:  pei^k  irrtyttfar  or  i 
frmi  of  many'iewM  foUiclet, 
or  Um  eoh^eni,  rartly  baccaie^ 
Caltbfi,  L, 
Uelk'borufl,  AdmiM* 
Nigtlla,  Totimef, 
Aoiiilegia,  Tvumef. 
Delphinium,  Timmrf^ 
Aconitufn,  Toumef 
Aeia'tt,  L, 

Tribe  5.  PiROXTRjt,     Oi^ 
hricatfd;  peiahjUU  ormme:  ca 
forming  dehUcent  pod$^  4 
the  ha$e  bu  a  dufk. 
Pseonia,  Ihurwf, 

-Tbi>  chmneteTi*  whicb  are  almost  uniTemlly  found  th 

out  the  irenera  of  Httnuueuliitic^it?  arc?  the  free  sepals  and  petah^  the  i    

flmt*^  stamens,  the  inverted  ovules,  and  the  presence  of  albumen,     Nnn#1 
of  thcwe,  taken  separately,  are  absolutely  charactf*ristic  of  the  orditr^  I 
though  collectively  thev  are  of  the  greatest  importance.     The  oiher  eha- 
tmct4»ii  are  all  more  or  less  inconstant  or  variable  throughout  th**  urdifr, 
•ome  of  the  genera  posfle^ing  them,  otbeni  not.     Tht?  conditions  of  the 
etlyx  and  corolla,  ajid  also  of  the  ripe  fruit,  are  not  only  unrmnlly  rery 
TsriiHl  in  the  different  gienem,  but  are  readily  affected  and  alt^-mi  by 
cultivation.     The  atltnitiet  of  the  Order   art^  somewhat  complt^x :  the 
ftnielim*  of  the  wtMi^ntial  organw  allies  them  eloaelv  to  tht*   \t......  u.^,^^ 

and  l>ill**ninceji%  the  former  of  which,  however,  Imve  di  ilm, 

whik  the  lattitf  have  arTllate  seiidi;  and  Ijoth  differ  in  i,..:....     ^Aitaa 

feoem  m  closely  related  to  the  lierberidace«|  firom  which|  howvw. 
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bey  differ  in  tbe  indefinite  stemens  and  m  the  sutural  (not  valvulAr)  dehis- 
9  of  the  anthers.  From  NTmphmaceiP  and  Pftp&Teracem,  whicli  they 
llble  in  certain  re«pect5,  th^-y  ure  distingiiia ncd  by  their  diatinct 
^1%  uid  in  the  case  of  the  Poppies  by  their  watery  (not  milky)  j  nice » 
^ons  ez]«t  also  with  aome  C&lyciflorffi^  aa  with  lltMturem^  &om  which 
lie  prefent  Order  is  known  by  its  hypogynouA  stamens,  the  abundant 
"  m  of  the  aeeds,  and  the  general  properties.  Sheathing  Iml^h  of  the 
resembling  adnate  stipitlt'it^  occur  here  and  in  Umlkllifene,  and 
ey  !<oniewhat  resemble  the  Bti pules  of  Jiosih  A  kind  of  representation 
this  Order  occurs  among^  tbe  Monocotyledons,  in  Ali&maceeiB,  wliere 
be  free  carpela  and  the  habit  give  a  resemblance  to  those  rianuncnlace» 
rfaich  have  a  ternary  calyx.  The  Preonies  approach  the  Nymph feacess 
the  disk,  which  is  remarkably  developed  in  /\  3Imitanf  almoat  entirely 
dosing'  the  carpels ;  the  staniens  of  P^eoniea  al«o  are,  owin^  to  a  slight 
avation  of  the  receptAcle,  peri^ynoufi  rather  than  i*trictly  hypogjTioua. 
ruiBber  and  Dlstribotloii.— Thi^  Order  contains  from  l\0  to  40  ;>€>Dera  and 
_  I  number  of  specie^^  which  latter  are  most  abimdant  in  damp^  cool 
itesy  and  are  scarcely  met  with  id  the  tropics,  except  on  moimtains. 
_  lAHtfM  and  Uaes. — The  plants  of  this  Order  generally  possess  acrid 
ud  more  or  less  narcotic-acrid  properti«ia,  some  being  virulent  poi^na, 
he  poisonous  property  resides  in  the  watery  juice,  and  is  in  most  casea 
voUtUe,  and  capable  of  di^ipation  by  heat*  or  even  t^imple  drying,  imd  by 
infusion  in  wati-^r.  It  appeara  to  be  heightened  in  power  by  acids,  spirits, 
ffugar,  3tc  The  specieis  of  Rammtntlm  (Crov^-foots  or  BultejTups)  are  acrid 
wKea  fresh,  eepecialty  R,  $eekraim  and  B,  Flamtiml4t,  Similar  properties 
pfVfftil  in  the  tribes  CI^matide&  and  Anemones,  The  Jfel/ebcrefP  are  the 
moii  active  of  the  Hanunculaceas,  the  species  of  AcomtHm  (Monkshood) 
being  among  the  most  dangerous  of  poisonous  plants,  and  containing  an  ex- 
tremely powerful  alkaloid,  aeomiina.  The  species  of  this  genus  appear  to 
diSsfT  in  the  quality  of  their  juices  when  grown  under  varied  ccmditiona, 
aomewhat  like  tbe  Hemp  plant*  since  the  roots  of  the  most  poi^^onon?  of 
tliem  are  said  to  be  eaten  with  impumty  in  the  higher  parts  of  the  Hima- 
layas, The  species  of  Aconite  have  be<?n  much  confused  by  botanical 
t  *  ivW/fw  and  ^-i.  Otmtnarum  (paniciiftitnm)  are  well-known 
:tean  Monkshoodii ;  and,  act'ording  to  Dr»  Hooker,  the  ceh»- 
.irvi.  poison  of  India  is  obt4iine<l  indbcriniinately  from  A,  Na- 
lundmn,  and  pnhnttium^  as  well  as  from  A,  /vntx^  L.,  which  was 
xl  to  be  the  sole  source.  The  j^eUow  A.  fyxtetmmm  of  Central 
f  if  far  leas  active.  The  seeds  of  Dvlphiuiitm  Staphiwifria  (Stavtss- 
'wtt  drastic  purgatives  and  emetics;  the  Hellebores, i/f/Zr^^rw  n^tr^ 
"#,  Atid  fat iiia  especially,  are  likewise  violent  evacuants,  and  the 
fall  into  the  same  category.  The  berriea  of  the  Act4^a  are  poi- 
Some  of  the  milder  phintH  are  us^^  aa  tonica,  on  account  of  the 
powerful  bitter  thev  contain,  as  the  Yellow-root  (HydradU  cttnadmrn) 
and  thp  Gold-threaif  ( (  V//j/m  tri/oiiata},  both  North- American  plants.  The 
ponmit  sc>ed«  of  XiffeUa  mitim  were  formerly  used  as  pepper. 

^Euxf  of  ihb  Ranunculacene  are  favourite'  garden  plants :  for  example 

tiM  spaeiM  of  CiematiSf  An^mant,  Ilimmiculu$.EntfUAtJt  (Winter  Aconitek 

I,  Xf^Mf,  Aquii^gia   (Col  urn  bines) »  Dtifthminn^    (Larkspurs), 

(Moakshoods),  and  Prnmia*    Many  of  tlnem  readily  became 

)  aiider  cultivation. 


Ctau.  PolycATpicie*  EmiL    All.  Ranales,  LihtH 
BmOi.  d  IIwL 

369.  DiagtimiB, — Trees  or  Bhrubs  with  mostly  alteraato  ADd 
leathery  leaTcs,  destitute  of  stipules  ;  an  imbricated  5-merotts  calyx 
and  corolla  (tbe  former  prsistent) ;  numerous  byjKJg}  nous  &tameiis ; 
2-5  distiiict  or  rarely  coherent  carpels  (sometimes  1);  seeds  several^ 
2,  or  1  by  ahortion,  aiillato ;  albumen  Eeshy. 

Illustrativk  Qbneba. 

Hibbertia,  Andr,  \  ncmiatemma^  Comij 

Affinitiei, — Comiected  with  Kanmiculactfflo  by  many  important  poiAU 
of  structure,  these  plants  are  at  onee  disting'uiMiable  by  the  arborescent 
habit,  the  pezsistence  of  the  calyx  and  the  stamens,  and  the  arillate  seed; 
they  are  even  nearer  to  the  MagnoliaeeCB,  but  have  no  stipules,  and  the 
plan  of  the  flower  is  here  ^-merous ;  they  are  also  related  to  the  Aoo- 
nace®,  which,  however,  have  a  valvate  calyx  and  ruminatt'd  albumeti. 
Some  of  the  genera  (Htmidemmaf  l*iewrmiJra)  have  all  the  stamens  on 
one  side  of  the  flower ;  others  have  tb<^iu  unit*id  into  separate  bundles,  A 
relationship  between  this  Order  and  the  TemstioemiacecD  ia  eetabliihed 
by  the  genus  Sattraja, 

BhuBber  and  Dl«tribtitlon. — A  small  group p  the  species  of  which  are 
natives  chietiy  of  India,  South  America,  and  Australia;  a  few  also  ul 
Africa,  between  the  tropics. 

Qoolitiefl  and  Uies. — The  general  character  of  this  OnJer  is  Bstrinf^c^, 
which  renders  some  of  them  valuable  in  Brazil.  Some  of  the  DiUmmtf 
are  valued  in  India  for  their  acid  juicefl. 

Most  of  the  species  of  Dillenia  are  verv*  handsome,  both  aii  to  foliage  amd 
Moiaom  j  and  some  of  the  larger  kindii  yield  hard^  durable  timber ;  seveiml 
apedea  are  cultiTated  in  large  collections  of  stove  or  grt^enhouse  plants  131 
tais  coimtry,  where  they  are  evergreen  shnibs}  IkUma  and  TitractrQ  aie 
stoTe  dimbsn. 


I 


Order  III.  MAGNOLIACE.f;. 


CCoit.  Polycarpicfei  Bndt,    AU.  Ranales^  Lindl. 
Bmth.  €i  Hook 


CbA.  Eaaalaai 


i 


360.  Diagnom* — Treat  or  thruba«  with  tho  ieaf*budt  moatly 
•haathed  by  membranous  stiptilea ;  leaves  alteniate,  simple ;  flowan 
rognlar,  polypetalous,  hypogynoua,  polyandrous,  polygyuons;  the 
calyx  and  corf>lla  c^idoured  alike,  in  three  or  more  3-merous  circleay 
imbricated  in  the  bud  ;  fhiit  of  numerous  dry  or  succulent,  dehiaoeat 
or  indehisccnt  carpels ;  the  aeeda  often  with  a  deahy  testa  like  an 
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aril,  and  suspended  by  a  long  funiculus;  albumen  fleshy,  homo- 
geneous. 

Illustbativb  Gensra. 
Tribe  1.  Magnolie^.      Carpels        Tribe  2.  WmxEREiB.    Carpels  in 
arranged  m  a  cone ;  leaves  scarcely     a  circle ;  leaves  with  transparent  dots ; 
dcited,  stipules  ^ten  wanting, 

lih^olia,  i.  lirimyB,  R,  Br. 

Linodendron,  L,  Illicium;  Z. 

AfinitlM. — Closely  related  to  DilleniacesB,  this  Order  is  distinguished 
bj  the  3-merous  flowers,  and  in  many  cases  by  its  stipules ;  £rom  the 
AnonaceiB  it  is  separated  by  its  imbricated  corolla  and  its  homogeneous 
albtunen.  The  convolute  stipules  enclosing  the  leaf-buds  of  Magnolia 
lemind  us  of  the  stipules  of  Ficus  and  other  Urticaceffi.  The  character  of 
the  flowers  indicates  a  relationship  with  SchizandraoesB;  which,  indeed, 
are  combined  with  them  by  Bentham  and  Hooker. 

HimilMr  and  DIetrilmtioiL — A  small  group,  the  greater  number  of  which 
belong  to  the  Southern  States  of  North  America ;  some  occur  also  in  the 
West-India  Islands,  in  Japan,  China,  and  India.  Drimys  and  Tasmannia 
belong  to  the  extreme  south  of  South  America,  to  Australia,  and  New 

QuAlttSM  and  Utes. — Bitter  tonic  properties  in  the  bark  and  excessiyely 
friffrant  blossoms  are  the  most  striking  qualities  of  the  plants  of  this 
Oraer,  which  are  chiefly  handsome  trees  or  shrubs,  with  oroad  shining 
foliage  and  often  very  large  flowers.  The  barks  of  Magnolia  glattca,  grandpa 
fara^  Froseri,  &c  are  used  extensively  in  the  United  States  as  aromatic 
tonics;  Miehetia  montana,Aramodendr(m  elegans^  and  Liriodendron  tulipi/era 
bare  similar  properties.  The  odour  of  Magnolia  grandifloray  commonly 
coltiTated  in  tnis  country,  and  of  M.  glauca  and  M.  tripetala,  is  so  powerful 
as  to  become  very  oppressive  in  close  places ;  the  last  two  often  induce 
beadache,  and,  it  is  said,  sickness,  and  even  fever.  The  species  of  lUicium 
aie  aromatic :  HHdum  anisatum^  Star* Anise,  is  so  called  nrom  the  flavour 
of  aniseed  in  the  whole  plant,  especially  the  fruit,  which  yields  an  aro- 
matic oil.  I.Jloridanum  has  similar  properties;  and  the  seeds  of/,  reli- 
fiomtm  are  burnt  in  their  temples  by  the  Chinese  for  incense.  The  bark 
called  Winter*8  bark  is  that  of  ifrimys  Winteri;  and  other  species  of 
Drimys  and  Tastnannia  have  similar  aromatic  and  tonic  properties.  Some 
of  the  larger  species  of  Magnolia^  Michelioy  and  other  genera  are  valued  as 
timber  trees  in  India.  Mkny  plants  of  this  Order  are  cultivated  in  this 
eoantry  on  account  of  their  beauty  or  fragrance ;  some  are  hardy,  as  various 
Magnolias  and  the  Tulip- tree  (Liriodendron)  from  North  America.  Some 
of  the  Chinese  and  liimalavan  Magnolias  have  deciduous  foliage  and 
magnificent  flowers,  such  as  3^.  Camphelli  and  M,  Ttdan ;  others  are  green- 
house or  stove  shrubs,  such  as  the  species  of  Illicium  and  the  more  tender 
Magnolias. 


x5 


202 


ST8IB1UXIC  BOTAJrr. 


Oeder  IY.  ANONACE^.     The  Custard-Afple  Orme. 

CUu9.  FoljciirpicEB,  Bnd!,    AU,  Rnniilee)  LindL     Coh,  Banalegi 
BefUh.  H  Hook. 

361 .  Bhgnoms, — Treei  or  shnibs  witb  Baked  buds  and  no  stipules ; 
thalamiis  usually  convex  ;  calyx  of  three  sepals ;  corolla  of  six  petals 
in  two  circles,  usually  valval e  in  the  bud,  hypogynous,  sometimes 
coherent ;  stamens  with  an  enlarged  connective,  mostly  indefinite, 
on  a  large  torns ;  carpels  usually  numeroufl,  sepamte  or  cohering ; 
seed  with  ruminated  albumen. 


iLLrSTBATTTK  GeNEHA. 

Bocageo,  St.-ITil,  Du^etia,  Si^'Uil, 

XTlopiar  L,  Anooa,  L, 

Uvana,  Z,  Monodora,  Dun, 

AfBntties, — Th»  Order  is  separated  from  the  Mafnioliacem  in  ireneral  hjj 
the  absence  of  ftipulef,  tbf»  valvate  aestivstion  of  the  r^  *^  1  the  farmj 
of  the  anthers;  but  ^tipul<*s  are  not  universal  in  tlu*  V  ^'t^^  nor  ii] 

the  eorolla  alwava  valvate  here.     The  iiicifft  chftmcter,-Mi    .r.MUPes  in  th#l 
AnonaeeiB  are  ihe  triTneroiw  flowers,  the  double  c<^^»ro]Ia,  tbo  form  af  thftl 
anthers  and  carpels^  and  the  mnunated  albumen,  which  latter  iodicatea  i 
T«lalion8bip  to  the  MyriHticaceiB,  an  apctaloii«  Ordpr.     Severs]  rema  ^ 
deviations  from  tbf*  jreneml  character  of  the  Order  exist,  such  as  the  ^ 
rent  condition  of  the  born-like  petals  in  RMma^  the  definite  number  of 
stamens  and  carpels  in  Bwagea  (which  is  related  to  the  Berb«>nd«ec>ie  and 
the  MenispennacefB ),  and  the  concave  thalamus,  the  sepals  and  petala  c 
luned  to  form  a  hood,  and  the  pengynous  stamens  Qi  ^tpamalim  T 
Mtmodortt  bss  a  single  carpel. 

Ihmiber  and  Dtatrilmtloii. — A  not  very  numerous  fiimily^  the 
are  natives  of  the  trtipical  regions  of  Asia,  Africa,  and  America* 

Qoallito»  and  Um«.— llie  .Vnonaceie  sre  allied  to  the  Msgnoliaceit  by 
their  general  aromstic  and  fni^aant  pmnerties.  The  dry  fruits  •rs  niMthr 
aromatic  and  pungf*nt,  wbilr*  the  ftuccnltr'nt  kinds  are  sweet  and  agyBeithlt 
esculent  fruita.  The  rustafd-appie?,  Sweet-sops,  and  Sour-sops  of  tha 
Wifll  Indis«,  and  the  Pennian  Cberimnyiia  aie  the  fnitts  of  spe^m  t€ 
Anmm,  The  firuits  of  Xylopia  anmitittra  are  used  ss  pepper  by  the  AlHcail 
aei^rciea  (^p«r  aikicpievm).  Momtdora  Myristica,  the  CalaliiMih  XutOMIg^ 
hia  qualitieB  resembling  the  true  Nutmeg.  Lsnce-wcKn],  u/ied  fur  maJdiw 
ihaits,  bows,  tc,  is  said  by  Schomburvrk  to  be  the  wood  of  Ihiffmtiim  fm^ 
torMiM.  Some  of  the  species  nf  Anmta^  U^iria,  Xf/hffPtiif  ^c.  are  toai»- 
timiB  cultiTatcHl  in  stores  in  this  countr>%  forming  evergreen  shrubs. 

(The  MoxntiACR^  are  aromatic  tree«  or  shrubs  T*4th  oppc»site  tearr* 
without  stipules;  flowen  axillary,  dirhnous;  perisnth  in  I  or  2  circle*, 
tubular  below;  stamens  numeroti«,  in  the  tube;  ovaries  8#>Tcral,  free,  and 
distinct,  enclosed  in  the  tube  of  the  perianth,  1 -celled,  1-ceadad;  ioriti 
pendulous ;  embryo  minute,  on  the  outidde  of  abundant  fleshy  aJliQBMB. 
fhia  is  a  small  Order  of  plants  belonging  chiefly  to  South  America,  but 
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OccuTTiiig'  also  Id  ModAgasear^  Javii,  Aiwtmlia,  &c,  f  sometimes  combined 
with  the  next  family ,  and  usually  referred  to  the  neighbouThood  of 
LauriLcejO;  from  which  they  are  distinp^iifihed  by  theijr  apocaipous  ovarieii^ 
but,  like  the  Atherospermacea?,  stanoin^  properly  in  the  Ticinitj'  of  the 
AmmMcesBj  alon^  with  Mymticace^  ;  for  some  gt^iiera  are  djchlHniydeoufi. 
Tht^v  nrtr  hXso  related  to  Calycaiiths  and  Koaes^  but  they  differ  from  these 
<  '  nir  opposite  exst  mulate  leaves  and  albumi  dous  seecb.    Bentham 

i4  I  p  place  them  near  MagnoliaceiB,  to  which  their  aromatic  proper^ 
ti**9  aliv  theni.  They  are  not  of  importance  economically ;  the  fruit  of 
Baid(fa\s  eaten  in  Chili.  Genera ;  Motiimta,  ThouaiH i  (MnmtWf  K.  &.  P.  ^ 
BMoa^J\m,i  iTor^oiMii,  Wight ) 


Order  V,  MEXlSPERMACEiE.    The  Moon-sbeo  Order. 

OSoMi,  Poljcarpic»f  Endt.    Alt  MemBpermalea,  LmdL     Cok,  Honalea, 

\  Benth.  H  Hook, 

362,  Biagmm, — Woody  climl>er8,  with  palmate  or  peltate  alter- 
nate leaves,  without  stipules ;  flowers  dioecious,  rardy  perfect  or 
poljrgaiDOiis ;  sepals  and  petals  similar,  in  three  or  more  circles, 
unbricRted  or  valvat©  in  the  bud;  etamens  usuaDy  6,  opposite  the 
•0pRli  and  petals ;  pistil  ;^6-gynous ;  fruit  a  l-eeeded  drupe,  with  a 
Imige  or  long  curred  embryo  in  scanty  albumen* 

IlXrSTBATTVE  GkSTKRA. 


jAleorrhiza,  Mkrs, 
Menispenuimi;  Tountef, 


Ciftsampelcw,  L, 
CocculuBj  DC\ 


.— ThiJ  curious  Order  \b  related  to  the  Anona«e«  and  the  Ber- 
beridmceie  through  Bocagea^  especially  when  the  flowera  are  pt*rf(*ct.  Ita 
ttfiwest  neighbours  are  Lardizabalitce«o  and  Schiatandraceie,  with  which 
Um  Dlantaame  much  in  habit.  All  these  approaoh  the  Magnoliacea.* ;  but 
tk«  Mbit,  &e  gent^rally  tmisexual  flowern,  and  the  absence  of  stipules 
amrato  them  from  that  family. 

Thia  Order  i«  rery  heteromorphous  in  almost  all  parta  of  its  structure, 
ne  peculiar  orgtmixation  of  the  wood  deseiras  attention,  as  does  alao  the 

Wnaalbw  and  DiitHbotlcm^^A  somewhat  numerous  (poup,  the  ?pocie.s  of 
widdi  Are  natives  of  the  tropics  of  Asia  and  Ameri<»^  fonninj^  woody 
citmb^t^  of  grreat  size  in  the  forests.  A  few  are  found  in  more  temperate 
^  but  none  in  Europe. 

Slaa  luid  Umo, — Narcotic  and  bitter  properties  of  considerable  power 
r  In  this  Order.  "  Cocculua  Indie  us,  containing-  the  poisonous  fnn^ 
cnl*  fiaotoodiie  in  the  seeds,  consists  of  the  berries  of  Anatmrta  pam- 
rmwts}  JdUmrkaa  ihlumha  fumi.«^hr\H  ''CaJumba-root;''  di^rent  species 
of  Cimam^m^ especially  C\  Fittrcira  ("  Pareira  brava '*),ve  used  as  tonics 
•Dd  ^Sursties. 

I  of  Oxmim  and  Cimontpfic4i  are  grown  in  storee  in  this  eountiy ; 
I  of  the  North-iVmerican  Mmi^tpermm  grow  as  hardy  dimben  h«rd. 
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OeberVI.  LABDIZABALACE^ 


983.  A  funall  group,  referred  by  B^nthnm  and  Hooker  to  Berbeiids,  ( 
by  DeCftudolle  to  Mt^iiispernw.     From  t!ie  fcirnier  they  differ  in  tliilt 
diclinous  flowers,  monadelphou'*  PtanieaSj  sntiiml  dehbcence  of  the  authen^ 
and  more  numerous  ovAries.    From  the  latter  th*3y  differ  in  their  more 
numeroua  ovules  and  small  embryo  in  copious  eolid  albumen. 

IixreTRATrvK  Gensra. 
IIoUbcBllia,  WaU,    \    Stauntoaift,  DC,    |    Lardixabalfi,  Euk  H  Pav, 

The  Bpecies  are  mostly  from  the  cooler  parta  of  Asia  and  South  Amerioa- 
Tbe  berries  of  aome  ar*?  edible.  Hoilktifia  mid  StamUonia  (^epal)  have 
been  introduced  m  greenhoudu  evergreeu  climbers. 


Order  VII^  SCHIZANDRACE^. 

3<M,  A  raj  all  family  regarded  by  Bent  ham  and  Hooker  as  a  tribe  of 
Magnoliaeeic  (see  p.  iiOl ),  from  which  tl^eyditfer  merely  in  their  climbing 
habit,  exstipulate  leayea,  diclinous  tlowemJ  and  ilesby  2'^-aoedod  carpdA. 


lLLt7«TEATIVB  OkKKRA, 


KMdsartLf  /mm, 

Hortonia,  Ult/ht, 


Sphflsrostema,  Bhm, 
Schijtaudra,  Z.  C.  Rkh, 


and  the  S.  United  8tat^    Tllijr^ 


The  ff^iea  belong  to  India}  Japan,  anc 
are  inaipid  and  mucflajrinoua.     Sekmmdm  coecinca  (Korth  America^ 
handBome  greenhouae  plant;  Sjifharogifftut  (Nepal)  haa  been  inl 
in  aioves. 


(A  amall  Order  of  East- Indian  planU,  8/vniACF^,  are  relived 
Meiii«penaaoe»  in  the  circumstance  that  the  fiepaU,  petalfl^  atmif 
omiiet  are  all  placed  **  oppo«rtte  '*  to  each  other,  but  they  hare  S-m^ifQiit 
hemiaphrcMyte  flowert  and  a  syncarpous  pistil 


Unerica>  it » 


tbej  are  placed  near  Sapindacea^.) 


By  Bvutham  and  llookir 


Order  VIII.  BERBERIDACE.^.    The  Berberry  Ordre, 

ChiM.  Poljcarpjca\  i;«d/.     All,  Betberales,  Litidl,     Coh.  Ilanalea^ 
BeniL  ei  Book, 

365.  Dia^mtig, — Shnib«!  or  herbs,  with  regular  hcrmaphro<lito 
flowers^  with  the  sepala  and  petak  both  imbricated  in  the  bud  in 
2  or  more  circlea  of  2-4  each  (fig,  340) ;  hypogynous  stamena  as 
msxij  aa  the  petals  and  opposita  to  them;  anthera  oponlng  hy  2 
reoomd  valTei. 


I 


A 
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Character. 

y*  with  3-4-6  deciduous  sepah,  Burrounded  by  petaloid  scales, 
7or€^a :  p^tali  hypogynoua,  as  many  as  the  sepala  and  opposite  to  them, 

or  twice  as  maDv,  sometimes  with  a  buBtil  appendage  iuBide. 

jtrntus  equal  in  number  U^  the  petals  and  opposite  to  them,  the  2- 

eelled  ajahers  opening  by  ft  recurved  valve  to  each  cell,  or  rarely 

stttuniUy  ( IhdophjUum ). 
^#67:  carpel  solitary,  free,  1 -celled  :  ff^i«  somewhat  latcjral ;  stlgnia 

orbicular ;  phctnta  sutural ;  ovults  anatropous,  numerous  or  in 

pairs^  a£cending  or  suspended. 
ttl  baccate,  or  dry ;   nteth  crustaceous  or  membranous ;  embryo 

strai^t  in  the  centre  of  Heshy  or  homy  albumen. 


Illcstrative  Gexkba. 
I      Epiinedium,  L.       I 
Leontice,  L. 


Caulophylliim,  Michx. 


Fig.  340. 


<^h 


B^rberifl,  Z. 
{Mahonia,  Nutt) 

AllinftiM.^ — To  RanunrulJiC*-W  t\m  Order  i.^  njlat^nl  closely  by  Jeffenoma 
and  Ihdopht/Uttm,    Epimtdmm  allies  the  Order  to  Fumariaceae.    The  con- 
do©  with  the  ^Vnonace®  throwh  Bftatgea  haa 
I  referred  to  above.    They  difer  from  Meni- 
^  to  which  their  floral  firrangements  ally 
I  in  their  hemiaphrwlite  lowers  and  small 
Theremarkabh*  m^wle  of  dehiscence  of 
Dthen»  connects  ibis  Onler  in  that  respect 
eae  and  Atherospennaeete  anions  the 
ehlamydeie*     CanhphyUum  thalieiroUles,  a  ^  N^^^-:?^ 

b-Amencan  plant,  u  intere^tinitr  from  the  n^..,^' 

lent  of  its  fruit ;  the  pericarp  di^hiscea  Dlifraan  of  thr  Dowi>r  of  Epi- 
mAy,  and  the  two  seeds  burst  out  and      m^dimm,  ^  a^hr^^^l^ 
\  into  naked  berry-like  bmiie^  with  a  i^uecnlent  teata.     The  leaves  of 
>  plants  are  aimple  or  compound,  somf'times  reduced  to  the  condition 
iaea  ($  103).    The  ripp  anthers  poeaese  a  ^it^culiar  irritability,  which 
^  their  valve*  to  turn  back  and  nnrat  when  touched* 
nitrflmtioii, — A  small  Ortler,  the  sipecie*  of  which  are  natives  of  tem- 
f  climate*!  in  America,  Europe,  and  the  northern  part  of  India. 
kUtle*  and  U»e«. — The  bark  of  the  root  of  siome  of  the  Indian  «peciea 
a  bitter  principle,  on  which  account  it  is  used  aa  a  tonic  in 
\  in  lieu  of  quinine.     The  Berbern^  (the  fruit  of  Berherit  vuhjarU) 
\  the  fruita  of  other  species  are  acid  and  a><tTiu^ent,  and  are  eaten  pre- 
Th©  stem  and  nark  are  uaed  by  dyera,  both  on  account  of  tneir 
\  fsopertiea  and  as  in^ifredienta  in  a  yellow  dye.    The  rhixome  of 
Mm  fHMaium  fumiahe*  a  re^in  which  has  purgative  properties, 
is  much  u$ed  aa  a  Aub^titute  for  mercury.    The  leavea  of  thia  plant 
\  narcotic  ;  but  the  berries  are  edible, 

BerhtriB  rtdmru  is  a  Bntii^h  plnnt,  of^en  cultivated  on  account  of  ita 

I  ucarfet  berries ;  the  everj?reen  Berberacew,  B,  AomfMim,  kc, 

ii,Nutt.),ar6  alfto  e^ctendvely  planted  on  aceoimt  of  their  shining 

*  lettTM  and  the  grey  bloom  on  their  black  berries.     Epimedium 

i  it  a  t«re  British  plant,  found  in  the  northern  countiei. 


IflM 
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Oeder  IX.  NTMPH^ACE^.    Water-Lilib*. 


data,  Nekmbia,  £ndL    AU,  NymphAles^  Lmdk 


a>A.  RanftlM, 


366.  Diaffnosis. — Aquatic  herbs  with  cordate  or  peltate  floating 
leaves,  and  solitary  showy  flowers,  procoecling  frfim  a  rhizome  growing 
at  the  bottom  of  the  water ;  the  partially  petaloid  aepal^  and  the 
nnmeroufl  petals  and  stamens  imhricated  in  seTcral  rowa  are  partially 
or  wholly  adhcr*^nt  to  a  large  fleshy  disk ;  the  numeroiis  caqjeU 
combined  into  a  many-ceUod  comi>otind  ovary,  with  radiating  stigmaa 
on  the  top ;  ovuleB  all  over  the  sponjjy  dis<se pimento ;  embryo  minute, 
endoaed  in  a  separate  sac  at  the  end  of  the  copious  albumen. 


iLLtTSTnATmS  Gknbba. 
Nymphaea,  Neck,  \  ^^ctoria,  Lindt, 


NnphaTj  Sttiitk, 


Eiiryale,  Salub. 


me,     ■ 


AfflnttlM, — ^The  relations  of  this  striking'  Order  are  yaried^  and  some 
difference  of  opinion  exists  amon^  botanititii  even  as  to  their  podtioii  in 
the  two  great  clajsaee  of  An^o«permoiia  Flowering  plantiv.  Taa  amhnro 
appears  to  be  tndy  IHcotylRdonoui* ;  and  if  we  range  the  N3rmnhsBaoett  m 
thai  dass,  thev  natumUy  approach  the  Papaveracoje  in  tho  Giiaract«r  of 
the  ovary,  and  with  these  hkewije  the  Pteony  tribe  among  the  Bann- 

[colaceie,  especiallv  the  kinds  with  a  hig^hlv  develnp^jd  disk.  The  cha- 
racter of  the  floral  envelopes  and  stamens  allies  them  to  the  Kaglloliace«. 
The  NeltitnfaiacefQ  and  Cabomhaeefe  are  immediately  connected  with 
them.  From  a  mistaken  view  of  the  structure  of  the  seed,  regarding  the 
yitellu«  or  amniotic  inner  endoeperm  as  a  cotyledon  (§21«>),  Richard 

^assumed  that  this  Order  was  Monocotyledonous ;  and  although  it  has 
proved  that  this  account  of  the  fftructure  of  the  enibrso  was  iocorrect,  the 
plaijt«  MT^»  •»*»  anonialoiui  in  many  respect«i  that  it  is  difficult  to  de«!ide  as 
to  \)\  '  pvlAtitmnhipA.   Tlii>  ?itructure  of  the  rhizomes  is  ouite  thai  of 

BIoii  oiiA stems ;  the  habit  relates  them  to  the  IlydrocharidaeaA  i 

and  !!  hire  of  the  ovaries  indicates  some  aflimty  with  AUsmaeiii* 

Wli  <  M I   !  •  r,  WH  regard  the  IHcoty ledonous  embryo  and  its  germinalioB^ 

t'  '»rr|tnnaryplanof  the  flowerst  sod  the  netted  ribbing  of  tha 

I  I  with  it*  clo?4<>  relation  to  the  IHcotjledonousOrdeiBabova 

u,^ ,  .  M^   ,,,U*u)ce  of  characters  lit  strongly  in  favour  of  its  reference  to 

thin  (  'Ias.<.  Nymphieaoett  are  very  intanseting  ia  structural  respects — a% 
f  »r  *  \tiTMtilo.  in  u\t^  Hruimalous  condition  of  the  rhizomes,  the  remarkable 
1  ^*s  in  Vidoria^  the  curious  suecejii^don  of  forms 

t  lis  in  the  many-whorled  envelopes  of  the  flowers 

I  of  .^  rVi,  the  various  degrees  of  development  of  the 

'  disk  .1  trie,  ranging  from  Sttphar  with  a  superior  ovarr 

to  VwUtna  Willi  lU  ovary  Punk  in  the  receptacle  and  its  stamens  and 
envelop*s  rained  on  an  annular  dij<kf  the  seeds  arrowing  all  ovar  the 
pimenlSy  and  In  the  pagnliar  conditioQ  of  the  albumen* 
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XMstrflmtloQ. — A  ffixukll  family,  the  «peciea  of  which  are  diatributed 
throughout  the  world,  more  rarely  in  the  southern  hemisphere. 

QiiftlltlM  and  UBGfl. — Thest?  jilantjs  are  saitl,  on  doubtful  authority,  to  he 
-^-^ive  and  OArcotic.     More  iniportaHt  charactera  arise  from  the  preaenee 
in  the  seeds  of  various  kiudu  of  NifrnphfiHi^  of  Em-yah  and 
which  are  used   as  food.     The  rom-Uke  rhi^somea  of  some 
we  eateD  in  Scindt*,  othera  in  We8t4?ra  Africa.     Among  the 
rVetnarkable  plants  of  the  Ord€^r  ia  the  Vuiaria  retfiu^  a  native  of  the 
iren  of  eciuatorial  Amerira,  with  its  enormous  circular  leavea  and  beautifiil 
flowers.     Our  native  Waler-lijie^^  the  white  (Xtimphera  alha)  and  yellow 
y(^yuphnr  hd€(i)t  are  both  sitriking  object^?,  and  the  cultivated  Kt/mph<tti 
fttrrulea  and  the  crimson  A*,  t-ubra  illuf^trate  the  brilliancy  and  variety  of 
colour  in  this  beautiful  Order*     A^.  ffujantea^  a  blue-flowered  Austmlimi 
spedee,  haa  flowers  almost  as  large  as  those  of  the  Vkit^na. 

(Caboicbackjb,  oonsistiiig  of  only  two  j^pecies,  of  the  »?enerrt  Cfthomhn 

mnd  Brttitnia  {Hydropdti»\^JKi  sometimes  separated  from  Nymphwacete^  of 

which  they  are  a  reduced  fomi^  tvith  definite  sepals  and  p*^tal8,  hypt-jgynoua 

irtanien»,  and  distinct  carpela  with  sty  lea  inserted  on  a  flattened  torus, 

I  And  containing'  one  or  two  ovole^  nn  tfie  dor«il  suture.    They  are  c loseh^ 

[  ftUied  to  Ranunculaceae,  but  differ  in  the  embryo  enclosed  within  a  double 

1  tlbumen.     Both  jrenera  occur  in  Americ^i  and  Bmsema  also  in  the  East 

[ladies  and  Australia,) 


Order  X,  NELUilBIACE.?!.     Water-Beans. 

907,  Large  imatie  plants,  Eke  Water-lilies*  hut  with  distinct  carpd% 
ifonDing  aoora-shftped  nuts  separately  imbedded  in  cavities  of  a  large  top- 
T  shaped  receptacle.     Seeds  solitary,  exalhuminous. 

Ainiiltl«a*  *o* — This  Order  c onsets  apparently  of  the  two  species  of  AV- 
J  knnhi*m» — A'^  Mfjrrio'wm,  supposed  to  he  the  Sacred  Egyptian  Bean»  found 
r  throughout  the  East  Indies,  but  no  lonjrer  in  Ejr>pt^  and  X.  h*ieum  in 
[Karth  America.  They  are  nearly  related  to  Nymph leacea*^  tbrou^zh  Ca- 
I  bomboceie  ;  and  both  arw  included  in  that  family  by  Be  nth  am  and  Hooker, 
The  enlarvred  receptacle  of  the  fruit  is  very  curious,  and  the  peltate  leaves 
rairt^d  ahfkve  the  water  on  long  stalks  are  remarkable  objects.  The  nuts 
I  ^^  rh.  i-Iv^'iT^d  carpels,  which  are  contained  in  separate  sockets  in  the  top 
t  u'lf*;  the  seeds  have  lar|ie  fiat  fieshy  cotyledons  applied 

,  !  i  I  mule,  which  is  unusually  dereloped.     Tlxe  seeds,  as  also  the 
\  of  y.  httntm  and  the  rhizomes  of  Ni  fptfiomimj  are  esculent,  hdng 
toTiittuia  at  oertftb  seasons. 


Order  XI.  SARRACENIACE.^. 

368.  Pnlyandrons  ami  hvpogynoua  Bog-nlants,  with  hollow  pitcher- 
ahiped  or  tnuupct-shaped  leaves,  and  regular  polyaodroua  h^^pogynous 
Howera* 

IixusTRATmc  Gkxkba. 


k. 


SanttceniA,  L,    \    Heliamphora,  Benth.    |    Bailingtoiua,  Tmr, 
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AAnitlMt  *c. — These  curious  plants,  chieflv  remarkab!©  for  their  ojio- 
tnalcnis  ieayefl,  forming  ascidia  ($101)  or  pi  tellers,  are  few  in  Humbert  con- 


mstiiif^  of  a  few  species  of  Sarraeemn  in  the  United  Statesi,  a  Darlingionki 
in  California,  and  HeUamn^iora  in  Guiana.  Sarraeenia  has  a  very  large , 
ftninilar,  peltate  stigrna,  while  that  of  HeUamphora  is  simple  and  truncate. 
They  art'  rt^wardetl  aa  related  to  Ranunculacfw  by  the  i-o-meroua  and 
imbricated  envelopes  and  the  numerous  bypogynous  stamens,  while  the 
cobereuee  of  the  carpels  into  a  compound  ovary  brings  them  at  the  same 
near  Papaveracefo  ;  but  the  placentas  are  axile. 

Oeder  XII,  PAPAVERACE.E.     The  Poppy  Order. 


I  coherence  of  the  carpels 

I  time  near  Papaveracefo  ; 

^^t  Order  XII,  PA 

^^^mCku».  Khceadee,  EfiM, 

^  369.   Dlaano!^ii,—'E 


AIL  Ranalea,  Litidl, 
Mook, 


Coh,  Parietales,  BetiiJ^  i 


369.  Dhgno/tii, — ^Hcrbs  with  milky  (white  or  colonre<l)  juice, 
ternate  exstipulate  simple  or  lobcd  leaves ;  flowers  regular,  2-meroil 
or  4-meroufl  ;   sepals  caducous  ;    polyandroua  :  byi>ogyiiou« ;  ovaiy 
•jncar^ua,  1 -celled,  with  2  or  many  pariotd  pkcentas. 

CJutratter. 

Cali/jp :  iepah  2,  rarely  3,  caducous. 

Corolla:  petals  4,  rarely  6,  hjpogynous,  mostly  crumpled  up  in 
ieativatioih 

Stamms  free  and  diBtiTict,  iudeiiiuto,  hypogynoiiB ;  anthers  2-06lled, 
bunting  longitudinally. 

(hmy  free,  composed  of  2  or  more  carpels  (very  rarely  distinct), 
1-odled ;  omdeif  numerous,  very  mrely  solitary ;  plae^ntag  broad, 
parietal,  on  the  projecting  incomplete  dissepimenta ;  stylf  short  or 
none;  fttvjmas  radiating,  double,  opposite  the  imixjrfeet  dissepi- 
ments ;  ovulf^t  anatTopouft  or  amphitropaQi« 

Fruit  capsular  (fig.  342)  with  a  number  of  placentas  on  imperfect 
septa,  or  {)od-«haped  with  parietal  placonttts,  the  dehiAceince  val- 
rtdar  or  poroua ;  »e€d$  moetty  numerous ;  embryo  minute,  8traight» 
at  the  base  of  fleshy  oily  albumen. 

IlXUBTBATIVR  GkNUBA, 

Pftpsver,  Toumef. 
Glaucium,  Toumef. 


Eachscholtzia,  C^ftu 
Platystemon,  Bmtk, 


Cbelidotiium,  Totm%ff, 
AlgODone,  Toumef. 

A»illte^— Taking  the  common  Poppies  as  typea  of  this  Order,  we  fiad 
amarb^d  di«itinctiou  fn>m  Ranuncuhu^ie  in  the  2-niorouH  calyx,  the  con* 
Aiienl  carpels,  and  the  milky  juice ;  but  the  first  two  of  these  characters 
do  not  hold  universally,  ^ince  Arffemotw  has  sometimes  3  tepala,  and 
Fita^dmwt^  has  the  carpels  more  or  leas  distinct,  or  united  only  slightly 
axtmally.  Mocotmith  with  imall  flowers  and  no  petals,  ap^foaches  to 
JhMirum.  ModsAjohs  capsules  of  Pnpavtr  occur  in  gardens  with  the  oar^ 
pels  partly  &e«|iOiiMiwhat  as  in  NijftUa,    This  Order  is  also  lelated  to  th« 
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Xjmplmacea  hj  the  geDera]  stmctnre  of  the  Hower  of  Papaver ;  and  the 
diaAepimetits  extend  quite  to  tbe  axis  in  the  CaUfomian  g^mus  Hfmuici/a* 
Anotner  tfemu  fifom  the  same  r^igion,  Dendrametxmf  ha^^  peculiar  double- 
Uiied  parietal  placentaa,  and  the  capsule  hursts  into  2  valves  with  the 
seeda  on  the  marginB,  as  in  Ciataceto.  The  quat<3niary  arrangement  of 
the  floral  envelopee  and  the  pod-shaped  ovary  of  Egthjiehdtzyi^  Glmi' 
€$um^  C^kdidommmf  &c.  cause  a  close  resemblancti  to  CructferiB  and  Cap- 
puidaoeK,  firom  which^  however^  there  is  a  marked  distinctioD  in  the 
^hmninous  aeeda  and  the  narcotic  luiiky  juice ;  the  tetrad ^^amoua 
sUMDena  of  Crucifene,  too,  almost  alwa^-a  aftbrd  a  striking^  character ;  hut 
a  remarkable  exception  haa  been  lately  observed  in  an  East-Indian  poly^ 

Fig.  341, 


Fig.  342. 


Cap«al«  of  Poppy  (B»pw«r)  5  «.  trwwfwao  ■actiofl 
\  teed. 


gyn—  Cnieifer  (Megaearpofa  poiyandm).  The  nearest  relatives  of 
liie  pMMvencen  are  the  Fumariace^e,  which  are  combined  with  them  as 
ID  inwtlar  form  bj  »orae  authors.  The  apnreement  w  grtmt  in  many 
leHpaeta ;  bat  the  Fi/mariacea^  have  im?^^nilar  flowem,  diadelphou»  stamens, 
^Tftwat^rr  juice :  the  jrt*nu^  HtffHT^mm,  however,  has  the  corolla  nearly 
IMiilar^  and  lU  4  stamens  are  du^tiuct  \  and  Mftytneih,  in  the  present 
OmTi  ha*  but  4-^  •tamens;  so  that  Iltfiyfcmm  is  midway  aa  it  wow 

WlWMO  the  Ordenk  .t.         •  j        *«. 

The  ftnictiifal  points  most  worthy  of  note  here  are  the  vaned  conior* 
'*  1  ol  the  ovarv,  and  the  peculiar  construction  of  tbe  stigroaa  by  two 
'I  from  adjoimnf  carpels*    There  b  a  curious  ealargemeiit  of  the 
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receptifccle  of  J^AmsAoA^,  with  triTcunuQuale  sepanition  of  its  ooKerent 
cfMlueouA  BepAls  in  tlie  form  of  a  oonic&l  cap.  The  Htamens  and  petolsy 
iijoreover,  become  perijr\iioiiA  in  this  g^nui*.  The  aepals  in  most  caaet 
fall  n if  when  the  flowers  expand,  so  that  they  mu»t  be  observed  in  ttn* 
opened  flowers.  Milky  juice,  or  mther  juiti  which  turns  mllkj  wb^i 
exposed  to  the  air,  Bet^ms  iiniveiiBal  in  this  Order. 

DiBtribution^^Tlt*"  {jTtJiip  ia  not  a  lar^re  one  ;  but  the  species  ooeur  in  aO 
partH  of  the  globe,  but  Mniriii^dy  out  of  Europe  (in  a  wild  state). 

QuAlftlM  and  Vma. — The  milky  juice  of  PftpaveniceaB  is  very  geamHj 
powerfully  narcotic,  sometimes  acrid.  Pajmrer  somniferumy  the  Opium 
Poppy  (!i|f.  M\)i  iH  the  most  important  plant  of  the  Order,  the  opium 
consisting  of  the  dried  milky  iuice  obtained  from  the  unrip©  capsules 
(fipr.  342).  Its  nati%  u  country  is  unknoi'^'n  ;  but  it  is  largely  cultivated 
in  Turkey  and  the  Ea«t  Indies.  Its  seeds  yitdd  a  fixed  oil,  which  \&  ouite 
harmless  and  is  used  both  by  itdolf  and  as  a  meanji  of  adidter&ting  ouve- 
oil ;  the  oil-eake  is  also  used  for  feeding^  cattla    The  feeds  of 
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tne^eictifui  are  nAfcotic-acrid.  The  yellow  acrid  juice  of  CMidmUmn  imIMi 
as  also  that  of  liocconia  frtUeMcem^  is  poisonous,  and  is  sometiiBei  u^ea  is 
an  escharotic.  Samptmarm  canadensU^  the  Blood -root  or  Puccoon,  re* 
ceives  the  former  name  from  the  red  juice  of  its  root,  wbieli  is  employed 
in  North  America  for  it^  emetic  and  purgative  properties.  Mtcfmiptig 
ntpaknm  is  said  to  be  very  ij<)ii*ououi*,  oapecitdly  in  the  roots. 

Sereral  plants  of  this  Onier  are  wild  in  this  country,  a^  the  four  kinda 
of  Bed  Poppy  of  our  fields,  the  commonest  of  which  is  Papaver  i£AcnM« 
P,  mmmiftrum  is  a  corn-Held  weed  in  many  places  on  chalky  soil ;  and  ita 
numerous  double  varieties  are  to  be  found  in  most  gardens^  Olmscimm 
l4ttrumj  the  yellow  Homed  Poppy,  arrows  on  our  sea-shores; 
majm  grows  about  hedgrea  near  villagef*,  and  is  apparently  i 
frora  gardens ;  the  other  native  plants  of  this  Oroer  are  lata 
£idlimdSCaMy  a  Califnmian  genus,  is  now  found  in  ^v^ry  gturdeo;  uid 
,  Ar^emom^  and  other  genera  are  also  cultivated  non* 
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Oedbr  XIIL  FUMAUIACE^.    The  Fcmitory  Order. 

CloMM,  Rhoeades,  EnH    AIL  Berbemles,  Lindl,     CoK  Parietjdeis 
Benth,  et  Hook, 

370,  JMtufnoitM, — Delicate  smooth  herba  with  watery  juiee^  dia- 
•eetetl  leaves,  irregular  flowers,  with  4  partially  united  petals,  6 
dtndelphoua  or  4  diatinct  stameua;  ovary  1- colled,  1-a^ed,  or 
aevcml-eeodod  with  two  parietal  placenta*. 

CU^dP!  mpaU  2,  caduoons. 

(k^oOa :  petah  4.  irregular,  in  2  cirdos, 

Slamtm*  hvpogynoua,  rarely  4  and  distinct,  opponte  to  tlie  p6lili»  \ 
6y  iiadelphoua,  the  paroela  opposite  to  the  oatar  petala  eaeh  Wii 
a  oentnd  B-ooUed  anther  and  2  lateral  l-celled  antheri. 
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Ovary  free,  1-celled ;  style  filiform ;  stigma  with  2  or  more  points  ; 
inmUs  horizontal,  amphitropous. 

Fruit :  an  indehificent  1  -  or  2-8eeded  nut,  or  a  dry  2-valved  or  suc- 
culent indehiBcent  many-seeded  pod ;  seeds  shining,  mostly  arillate ; 
embryo  minute,  abaxial,  straight  or  curyed,  in  fleshy  albumen. 

Illustbative  Geneba. 
Dicentra,  Borkh,     \    Fumaria,  Toumef.     \    Hypecoimi,  Toumef, 

AfltaiitiOT. — ^The  close  relationship  to  Papaveracese  has  been  pointed  out. 
Bentham  and  Hooker  indeed  include  Fumitories  under  that  lamily,  Hy* 
peeomn^  with  its  four  distinct  stamens,  diverges  from  the  ordinary  type 
immediately  towards  that  Order.  The  number,  form,  and  arrangement 
of  the  floral  envelopes  mark  an  affinity  to  the  Berberidaceae,  which  like- 
wise  have  stamens  opposite  to  the  petals.  A  further  relationship  exists  in 
Uie  direction  of  Oniciferse,  concerning  which,  however,  authors  are  at 
TariaDce,  on  account  of  the  curious  condition  of  the  diadelphous  stamens 
here.  As  stated  above,  the  two  parcels  each  bear  a  central  2-celled 
anther  with  a  single  anther-lobe  on  each  side.  Lindlev  and  Asa  Gray 
regard  these  parcels  as  formed  from  four  stamens,  the  two  lateral  of  which 
are  ^ffHt^  sending  half  an  antber  to  the  posterior,  and  tbe  other  half  to  the 
anterior  parcel,  ofiering  an  illustration  of  chorids  (§  149) :  this  would  be 
in  agreement  with  the  four  stamens  of  ffypecaum ;  but  six  are  said  to  occur 
here  sometimes,  which  would  favour  Gay's  view,  that  the  plan  of  the 
■tamens  is  like  Uiat  of  Cruciferse,  and  their  normal  mumber  6.  Probably 
there  are  but  two  stamens  originally,  from  which  the  lateral  ones  are  sub- 
sequently produced.  Lindley  is  also  inclined  to  think  that  the  so-caUed 
sepals  are  really  bracts,  and  the  two  outer  petals  sepals,  which  would  render 
the  position  oi  the  staminal  bundles  onposite  the  outer  netals  (sepals)  nor- 
mal ;  but  the  relationship  to  Berberidacess  is  against  this.  The  mode  in 
which  the  homed  stigmas  push  themselves  against  the  extrorse  anthers  in 
the  blossom  of  Fumaria^  while  the  petals  cohere  by  their  tips,  is  worthy  of 
examination,  as  also  are  the  modifications  of  the  staminal  bundles  in 
Fmnariay  Dicetdroy  See,  The  long  pod  of  Hypecoum  has  transverse  spurious 
septa  between  the  seeds. 

Difltrflmtioii. — The  species  are  not  tbtj  numerous,  and  are  mostly  found 
in  the  temperate  parts  of  the  Northern  Hemisphere. 

Qnaltti—  and  Uses. — Mild  bitter,  sometimes  rather  acrid,  and  with 
slight  diaphoretic  and  aperient  properties,  but  of  little  importance  in  this 
respect  The  genus  I\tmana  has  a  number  of  rather  douhtful  species  in 
this  country,  CcrydalU  clavicuiata  is  not  very  rare  in  woody  places ;  and 
•everal  tuberous-rooted  species  of  Corydalia  are  found  as  hardy  herbaceous 
plants  in  our  gardens.  iHcentra  (ZHeiytra)  $pectahU%8j  a  handsome  Chi- 
nese species,  is  now  greatly  cultivated  as  an  early-flowering  greenhouse 
plant,  which  is  hardy  in  some  situations. 
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Order  XIV.  CRUCIFER.E. 
ObM.  BlKBaden,  JBfkU,    AU.  Ci^taks,  Lindt. 


Cross-plowerb. 

Coh.  ParieUles,  Benth. 


Fig.  843. 


371,  DiagnoM, — Herbs  with  a  pungent  watery  juice,  cruciform 
4-meroii8  flowers,  and  tetradynamous  stamens ;  fruit  a  silique  or 
silicle ;  seed  cxalbumiBous. 

Uhameier, 

Culyv  :  srpaU  4,  deciduous,  imbricated  or  valvate  lo  the  bud. 

Corolla  :  pttah  4,  distinct,  8tulki?d,  arranged  in  the  form  of  a  croMy 
alternating  with  thi^  sepals  (fi^.  343). 

BktmtM  tctradjmamoiift  (tig,  344),  a 
aiDgle  abortone  oppoaite  each  latoral 
sepalt  and  a  pair  of  long  ones  oppo-  i 
site  the  anterior  and  the  posterior  i 
topalB,  with  small  f/land^  interve- 
mng  between  tiie  stamcDB  on  the 
receptacle. 

Ovartf  solitary,  2-celled  by  a  spurious 
dissepiment  (replum)  extending 
aerOBB  from  the  middle  line  of  the 
two  parietal  placentas ;  stigmas  2, 
sessile,  o^vpositc  the  placentas. 

Fruit :  a  tiUqus  (fig.  346)  or  a  s\Ucl€ 
(fig.  347),  usaally  2-ceDed  by  the 
rejilum,  from  which  the  valves  separate  in  dehiscence,  leaving  the 
placentas  as  a  frame ;  or  1 -celled  from  the  imperfection  of  the 
replum  (fig.  347),  and  indehi scent  or  breaking  across  at  constricted 
plac4» ;  si^th  generally  pendulous  in  a  single  row  on  e^ch  pla- 
cental margin,  the  two  rows  either  intercalated  in  one  line  or  in 
two  oollateral  lines  on  the  replura ;  rmhrifo  with  the  radicle  variaq 
folded  on  the  cotyledons,  without  albumen. 

De  CandoUe  has  divided  this  large  and  very  natural  Order  iiil 
Bnborders,  founded  on  the  mode  of  folding  of  the  embryo,  thus : — 
1.  PkurorJiiztT  (0  = ),  with  the  radicle  turned  round  the  sides  or 
edget  of  the  flat,  aecurobent  cotyledons  ;  2.  Nvforhitif  (0||),  with  the 
ra^cle  folded  against  the  back  of  one  of  the  flat,  incumbent  coty- 
ledons; 3,  OrOuipheetM  (0» ),  the  radicle  similarly  folded^  but  tie 
incumbent  c-otylodons  longitudinally  folded  (induplicate)  so  as  portJy 
to  surround  it;  4.  SpiroMeie  (Oljj),  the  cotylcnions  linear,  incum- 
bent^ and  folded  or  rolled  over  on  themsdvos  and  against  the  radiek ; 


Sapkanu$ :  a,  cm^ifonn  ftoit «« 
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5.  DipUeoUjhece  (0||||||),  the  cotyledons  linear,  incumbent,  and  twice 
or  thiioe  transrersely  folded. 

Fig.  346. 


Hg.344. 


Fig.  846. 


Fig.  844.  Stamens  and  pistil  of  Ck«irant\uM. 

Fig.  346.  Oroond-plan  of  the  flower  of  CkMrawtkut'.  «,  the  front. 

Fig.  346.  Bunt  sibque  otSinapi*. 

Some  writers  establish  Suborders  on  the  characters  of  the  fruit' 

Fig.  348.  Fig.  340. 

Rg.  347. 


Fig.  347.  Silide  of  Itaii* :  o,  entire ;  ft,  cross  section. 

Fig.  348.  Bnrst  silicle  of  Tklatjti. 

Fig.  349.  Seed  at  Erynmum  cut  vertioallj:  a,  fiiniculas. 

using  those  of  the  embryo  for  subdiTision,  thus : — 1.  Stliq^iosa!, 
with  a  silique  opening  by  valves ;  2.  Silieuloso!  latiseptcBy  with  a 
silicle  opening  by  valves,  the  replum  in  the  broader  diameter; 
3.  SiUcuIoscB  awjustiseptcp,  a  valved  silicle  with  the  replum  in  the 
narrower  diameter ;  4.  Nucumentacece,  with  an  indehiscent  silicle, 
often  1 -celled  without  a  replum ;  5.  Stptidaiff,  with  the  valves 
bearing  transverse  septa  in  the  inside  ;  6.  Lomentae^ce,  with  a  pod 
breaking  across  into  1 -seeded  pieces,  sometimes  with  a  l-2-6eeded 
beak  above  the  abortive  true  pod.    Bentham  and  Hooker's  arrange- 
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Cheiranthui^  R,  Br, 
Mfttthiola,  R.  Br, 
Najsturtiura,  J2,  Br. 
Arabis,  L. 
Aubrietia,  AdanB* 
Alyasumf  L* 
Eropliilm  BC, 


Lepidium,  it  ^r. 
Braaaica,  L, 

Cranfbe,  Tourmf, 
Raphanuiv  Ibiini^ 
Senebiera,  /^nr, 
Subuliiria,  Athw^. 
8cliizoj)€t4ilon,  ^ooJL 


ment  closely  correflpoiida  vnih  this ;  but  the  Suborders  are  all  more  or 
less  artificial, 

T1XU8TRATIVE  Qriocra 

Thla^pi,  IM. 

IWrift,  L. 

Cakilt\  Tmtnief, 

Malcolmia,  7?.  Br, 

Ht>8peris,  L. 

Sbymbriuiiit  X. 

Erysimum,  Z, 

Cap*«ila,  J'vnL 

▲fDnltle^ — The  relfttionsbip.s  of  thij<  Order  to  Pftpav*:*race«  and  Fu 
nmnaceie,  and  thence  with  tlie  ApocarpoiL*  Orders  standing  neax^  have 
been  dwelt  on  already.  With  th«  Capparidaceip  the  agreement  \3  still 
closer,  in  the  general  'character  of  the  flower  and  in  the  seeds;  but  when 
that  Order  has  80  few  as  six  stamens  they  are  not  tetradynamoiu — ao 
alnn>st  universal  condition  in  Cmcifeni?,  iTie  true  natore  of  the  plan  of 
the  anomalous  flower  of  this  Opfler  is  a  subject  of  eonj«iderable  contro- 
Yerar-  The  two  lateral  sepals  are  attached  higher  up  than  the  other  two^ 
the  four  petals  are  in  a  sing'le  row.  Lindley  and  many  others  re^^ard  the 
six  stamens  as  belonp-ing  to  two  eirolea  of  four,  the  outer  of  which  haA 
filwavf  two  stamens  abortive,  while  the  inner  pairs  should  normally  stand 
singly  Ijefore  the  four  petals :  if  th«  glands  in  the  receptacle  are  to'  he  re- 
garded as  abortive  stameu*^,  which  is  plausible,  this  stnicture  really  doea 
exist  in  Erymrmm  Pmfkkittmtnu  where  the  two  glands  stand  opposite 
two  sepals  and  form  a  circle  with  the  two  short  stamens  ;  but  there  appear 
to  he  as  many  as  six  glands  in  some  Crucifers,  which  involves  thi^  existence 
of  three  staminal  circles:  as  a  polyandrous  form  {Mv^aratyf'^'  -' 
haa  been  met  with^  we  may  even  admit  this.  Moquin-Taji 
regarded  the  stamens  as  normally  four*  the  pairs  being  forn.  , 
H  149),  As  to  the  ovary,  it  seems  most  simply  explained  as  ctu 
two  carpels  with  a  spurious  dissepiment » the  stigmas  oi>pc»f*ilt'  Hh  1 
likp  those  of  Pn/wir*^,  being  double  and  composts!  of  a  half  fr^ 
just  1^  the  placentas  are.    The  fact  that  fourcarw^ls  are  son  i 

in  rooQstmiBitieSy  and  are  constant  in  the  genu^  Tffra^eflioH^  u)e)*4v  iudi- 
oateaa  return  to  a  symmetrical  condition,  ordioarily  interfered  w'ith  b? 
fluppresflion  of  two  carpels.  The  most  recent  riews  as  to  the  strudurD  of 
tbt  flower  are  those  or  Eichler,  who  aiHrms  the  exifitence  of  chorisiM  in  iha 
Itmg  staiiuaia.  His  notion  is  that  the  flowers  of  Cnidfeni  consist  of  two 
■atao-poaterior  sepalsi  two  lat^^ral  onea,  four  petals  croasing  tbo  latml 
npila  Sb  -  "'^''',  two  lateml  short  stamens,  two  antero-postmor  lour 
ftftoieos  two,  and  two  lnt«ml  carpels.     These  views  are  adopM 

after  an  *  *  ^.^..^^^ion  of  the  d^^vtlupment  of  the  flowt»r^  in  which  there  am 
first  to  he  seen  two  tubt^rt^l^w  for  the  fnre  and  aft  wmK  then  two  for  the 
lati2ial  sepals ;  the  fi  tur  |  h  - 1  n  1  ><  1  >  r!  l'  inate  »\  m  ul  tanifously ;  the  two  abort  ata- 
siMii  ariae  opposite  thf  1  dn,  the  two  other  atamtiuil  tnboolcv  in 

■itbfoqtMiitly  developed  j  r  levt^l  than  the  preoodtJl(Br  aad  df^ciuwaf^? 

with  tn«m;  tlipse  two  altrr  a  lime  berom<*  uotchtsl^  the  notch 
de«*pe us  and  ultimate Iv  forms  two  diMrnct  stamens.     As  a  rult*  *      . 
bavn  in  the  mlult  condition  bmctlesi^  flowers ;  a  f«*w  apeeiea  have  braeta 
aonnally  ^  and  they  somctitucs  occur  as  abnormalitiea. 
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Dirtrllmtloii. — ^This  large  Order  is  ver^  natural,  and,  as  usually  happens 
in  such  cases,  the  genera  are  very  difficult  to  aefine.  The  species  are 
mofit  abundant  in  temperate  and  cold  climates,  and  seldom  found  other- 
wise than  on  mountains  in  the  tropics. 

QuAUtlM  and  Ums. — ^The  general  character  is  antiscorbutic,  the  watery 
juice  being  often  pungent  and  occasionally  acrid.  The  seeds  yield  oil,  which 
18  contained  in  their  cotyledons.  By  ciutiyation  the  acrid  juices  become 
milder,  and  the  structures  are  easily  made  very  succulent,  mm  abnormal 
deTelopment  of  parenchyma.  Under  these  conditions  they  become  yalu- 
aUe  esculents,  either  in  their  roots,  as  the  Turnip  (Brasstca  Rapa),  their 
stem  and  leaf-stalks,  as  Sea-kale  {Crambe  marittma),  their  stem,  leayes, 
or  undeyeloped  inflorescence,  as  Kohl-rabi,  Cabbages,  Greens,  Kales, 
&c.  in  all  their  yarieties,  ana  Cauliflower  and  Broccoli,  all  apparently 
deriyed  from  Braasica  oUracea  by  cultivation.  Brassica  Napusy  Kape  or 
Colza,  is  most  valuable  on  account  of  the  oil  in  its  seeds,  and  its  oil-cake 
M  food  for  cattle.  The  Swede  Turnip  is  supposed  to  be  a  hybrid  between 
B,  em/^tettris  and  B,  Rapa  or  Napus,  Radishes  {Baphanus  sativus),  Horse- 
imdish  {Armoracia  rvsticana)^  are  cultivated  on  account  of  their  pun- 
gency, as  are  also  the  herb  and,  still  more,  the  seeds  of  the  Mustards,  Sifuqns 
•fttf  and  fti^a,  the  latter  of  which  yields  the  proper  table-must«^  seed. 
Water-cresa  (Ncuiurtium  officinale)  and  Garden-cress  (Lepidium  sativum) 
are  pungent  salad-plants.  Isatis  tinctoria  and  a  Chinese  species,  Z  indt" 
foUeUj  yield  a  blue  dye  from  their  silicles. 

Many  of  the  Cruciferte  are  remarkable  for  containing  sulphur  compounds, 
both  in  the  seeds  and  in  the  herbage,  whence  the  disa^^reeable  smell  of 
water  in  which  they  have  been  boiled,  or  even  of  the  bruised  fresh  plant 
of  aome,  as  Erysimum  AUiaria.  Oil  of  Mustard,  obtained  by  macerating 
the  seeds  of  Black  Mustard  in  water  and  distilling,  is  violently  acrid. 
Moat  of  the  genera  cited  in  the  list  above  are  represented  by  common 
wild  plants  in  this  country,  the  rest  are  found  in  most  gardens ;  Matthiola 
is  the  Stock,  Cheiranthus  Cheiri  the  Wallflower,  &c. 


Order  XV.  CAPPARIDACE^.    The  Caper  Order. 

Ckus,  Bhoeades,  Endl,    AU,  Cistales,  Lindl,     Coh,  Parietales, 
Benth,  et  Hook, 

872.  Diagnosis. — Herbs,  shrubs,  or  rarely  trees,  with  alternate  simple  or 
lobed  exstipulate  leaves  j  cruciform  flowers  ;  stamens  numerous,  or,  if  6, 
not  tetradynamous,  on  a  disk,  or  with  an  intemode  separating  them  from 
the  corolla,  and  a  1-celled  pod  or  berry  with  2  or  more  parietal  placentas ; 
•aeda  reniform,  exalbuminous. 

ILLU8TRATI^'E   GeXERA. 

Tribe  2.  CAPPARKiB.    Fruit  baccate. 
Cadaba,  Forsk, 
Capparls,  L. 


Tribe  L  Cijsome.c    Fruit  capsular. 
Cleome^  DC, 
Polanisia,  Baf. 


k — This  Order  is  closely  related  to  the  Crucifene,  both  in 
•tmctare  and  properties,  being  distinguished  chiefly  by  the  mostly  inde- 
finite atamensy  which  when  omy  six  in  number  are  very  rarely  tetimdyna- 
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mou^j  and  by  tlie  stipitate  oyary.  The  parietAl  placentas  imd  the  disk 
ally  thum  to  the  IU*a*?dacere^  which  likewifi^  ha\a  kidney -shaped  ei- 
albuminous  seeds ;  there  is  ti  more  distant  affinity  to  the  Bixace4e,  which 
hare  alhuminous  seeda.  The  developttient  of  tho  internodes  between  the 
ciTclea  of  tioral  oiyaua  h  a  etriking  character  in  variaua  Capparidacece  : 
in  Cleorm  and  Cayparu  the  rece})tttcle  hm  rather  a  liiscoid  development 
below  the  staniensj  the  ovary  being  stalked ;  iu  Gifnaudtopm  and  Cadaba 
there  is  a  stalk-like  prolongation  of  the  receptacle  between  the  corolla 
and  Btamens  and  between  the  stamens  and  the  ovar}\  This  structure 
connecta  the  plants  iu  some  degree  with  Pnasitloraceffi.  In  other  genera 
the  receptacle  is  developed  into  a  more  or  less  fleshy  or  glandular  disk. 
In  Phi/sodeffion  the  BtameUi*  are  curioiw,  the  two  or  four  posterior  ohm 
having  the  tilaments  intlated  or  swollen  below  the  anthers. 

DirtrlTbutlon, — The  epiicies  are  somewhat  numerous  in  the  tropical  tad 
subtrt>pical  regiuos  of  the  world,  especially  in  Africa. 

Qualitica  and  tTsea. — -There  ifl  great  agreement  with  the  Crucifeine ;  but 
in  some  cases  the  pungent  principles  are  dangerous.  The  Oapen  used  m 
pickles  are  the  liower*buds  of  vanous  species  of  Ca/Jjenom  (C.  apmomty  An- 
UmemL  rupriitrk ,  and  ttgyptiaea ) .  The  root  of  Crat^rva  (fi/nandra^  the  Garlie 
Peftfj  IS  said  to  be  very  acrid  and  to  blister  like  (Jantharides.  C  e^rftim 
is  a  large  tree  in  Madagascar*  The  Pvlitrtmit  tcummira  of  the  United 
States  is  used  as  a  vermifuge ;  and  the  nxtt  of  Ctulaha  iadka  is  said  to  \m 
aperient  and  anthelmintic.  Mnny  sfK^ies  have  be^i  introduced  into  our 
gardens :  a  few  bear  the  open  air  in  sheltered  plaoei, 

Obdkb  XYI.  RESEDACE.'E.    The  Mignonbtte  Orbbr. 


Cktu.  Khce^doe,  EtidL    All.  Cistales,  Lmdi, 


Cak.  Parietak«, 


I 


373.  Dia^nosw,— Herbs  with  unfij-mnietrical  4-7-nieronB  small  iiow«f% 
commonly  with  a  fleshy  one*«ided  hypog^nous  disk  betweeti  the  p«lii]a 
and  the  (3-40j  stamens',  which  it  Mupports.  Calyx  open  in  the  bud.  Pod 
3-  or  B-lobed,  3^  or  O-honied^  1-celled  with  .'i  or  0  parietal  nlacentaii 
opening  at  the  top  before  the  exalbimiinous  r^uiform  seeds  are  npe. 

liXUSTBATITE  GbNKAA. 

B— eda,  I..  |  OUgomeris,  CmNiam* 

Tbeae  plaata  ame  in  many  respects  with  the  Capparidaceie,  aa  in  tbt 
mieoce  of  a  diak  supporting  the  stamens^  and  tbe  tvniform  aeeda.  fif 
Sliiller  they  are  placed  between  Capnarids  and  Crucifera,  which  st^tns  tbe 
most  appropriate  place  for  them.  Tben.^  i*^  a  mure  di^^tant  relation  to  the 
I'apaTeraeeii?^  from  which,  however,  they  aio  alwayii  distinguished  by 
their  exalbuminous  seeds.  Moringacem  have  miuiy  points  in  conanioa^ 
but  differ  in  habit ^  foliage,  fttraight  embryo,  and  monadelphoufe  Ktamcna 
Tho  opening  of  the  oviiry  btTurv  the  wed**  are  ripe  i*  wurtliy  of  note  at 
an   1  n  phenomeuoti ;  it  U  well  seen  in  the  <I      '       "  nelia 

(/i'  tUt),     f >^'<;/fi««*n<i  ift  re^markabie  for  the  r  jiarii 

of  thr>  huwiT|  having  but  2  petals  and  3  stamens^  and  toe  avfn  j»  uaewiss 


TnM.AMIFLORJE. 
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L — A  uraall  order.     Most  of  the  kinds  are  European ;  but  a 
few  occur  in  IndiR,  South  Afritm,  mid  in  CBlifomia, 

QnaJitlfM  and  Usee. — The  be.^t-knowii  plant  of  the  Order  is  JRes&da 
eJ^Ntia,  HO  much  valued  for  it^  pprfiinie  and  hiirdj  character,  Jhtseda 
htmla^  ft  native  weed,  commonly  called  Weld,  yields  a  yellow  dye.  Some 
of  the  ftpecies  are  acrid. 


Order  XYIL  BIXACE.E  or  FLACOURTIACE.E, 
The  Axnatto  Order. 

CktM.  Parietales,  £itdi.    AU.  Viololi?.*,  LituU.     CoL  Parietales, 
BefUh.  et  Hook. 

074.  i>«i^FM?*w.— Khmbft  or  small  Ir^^s  vAik  allemattf  exstipulate  leaves, 
nioally  eotirv  ai>d  leathery,  often  dotted ;  rejifular  hermapbroditt^  or  uni- 
texuai  flowers;  sepals  4-/,  slightly  coherent  below;  p<»tals  as  many  and 
difttitiet^  Of  abeent ;  i»tameiia  hypogynous,  generally  inaelinite ;  o\  ary  ses- 
flila^  or  slightly  «t«lked*  1-  or  rarely  more-veiled,  with  2  or  more  jmrietal 
plnaeiitaii;  ovules  cujT**d;  seedj?  numeroii.^^  with  a  Mraight  embrvo  in  tlie 
axit  of  fleahy  albumen ;  cotyledons  broad ;  radicle  next  the  hiltim, 

Illi  stuatifk  Genera. 

Bixft,  X.  I  Flacowtia,  Cmnniera. 

Oncoba,  Forak.  \  Er_\ihro^permum,  lAim. 

Qelttted  to  the  Samydacere,  but  diatinoruished  by  their  hypoi^ynoua 
atmiBtiii,  and  to  the  ra^mlloracea\  but  destitute  of  a  coronet.  From 
CmNuidd  ihey  dirter  in  their  albuminous  ^tH?ds;  from  Cistacete  in  their 
ftriki^it  ovules.  Bentham  and  Hooker  refer  the  small  group  Pangiacefie 
(^fc?r  post)  here, 
Tb©  species  are  not  very  numerous,  and  are  mostly  natives  of  the  hottest 
Oi  of  the  globe;  some  of  the  plant^n  are  bitter  and  aatringent;  the 
'  fruits  of  Oftcvba^  of  Flmourtia  liamontcki,  aapuia,  and  aepitrrM  are 
Hira  Oreiiana  yields  the  substance  called  Annatto,  used  for 
(iloiirtiig  eheesea  and  aa  a  dye ;  it  is  derived  from  a  pulp  surrounding  the 


Order  XVIII.  CISTACE^.     Rock  Roses. 


CkuM.  Pftrietalea,  EmlL    AU.  Cistalea^  Zindl.     Coh.  Pariet&lea, 
Benih.  H  Hook. 

.*l7i5,  Diapnoiis,—J^w  shrubs  or  herbs  with  regular  hermaphrodite 
fiowvea,  peminlenl  calyx,  distinct  h%^ogynous,  mostly  indetinite  stamens^ 
pcNl  l^eeuwit  3^-val\  ed»  with  as  many  parietal  placenias ;  ovules  stxaiffht ; 
aeiedi  albomlnoui  ^  embryo  curved  or  spimlt  with  the  radicle  remote  aom 

lutU8TRATITE  GrxERA. 


CUtQi,  Toumef. 


I  neliantherauin,  Tmmef. 

L 


mM 
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Afilnltlefl,  1^— Nearly  related  to  Violacefe,  Bixaceffi^  and  Dfoieracett, 

but  distingubbed  by  the  form  luid  dirvction  of  the  embnro,  from  th« 
IlypericftcefiB  by  the  structure  of  the  frmt  and  the  absence  of  dote  on  ilie 
leave.^,  antl  froni  LiimceH*  by  the  fruit ;  thev  ftlno  appnmch  Papavera^.'^a? 
by  Dendrumecon  i  and  Lindley  coii'^idera  that  there  is  some  connt5xioa 
with  CftoparidaceBB  and  CrucLfene  ;  but  the  4-merous  plan  and  exalbumi- 
QOUiB  seeos  of  those  Drdr^n*  rem^jv^*  th«m  widely.  Some  of  the  Heliaulhemt 
have  dimorphic  flowers. 

The  Cistaceiu  are  most  flbiindnnt  in  South  Europe  and  North  Africa, 
but  oecm*  in  other  parts  of  the  gloljH?.  The  ^'um-resiu  called  Ladaaum 
10  obtained  from  Cimtm  ct-etimn^  imlnniferttA^  Letlitn,  and  othoift;  4Bd  fhit 
plantB  generally  are  regarded  ba  resiuouB  and  balj^amic.  Manj  ^eeieA  m 
cultiTftted  for  their  beautifid  but  fn^uciouB  tiowers. 

ffeHanthernum  mdgarr^  a  native  pliint,  \»  remarkable  to^  the  irntftbUitj 
of  the  stamens  in  the  newij  opened  flowers* 


I 


Ohder  XIX.  DROSERACEiE.     Sitx-dbws, 


CloM,  ParietaleBy  EndL    AH,  Berl>eralcs^  LindL 
BmtJi.  et  Hook. 


Cah,  BonJe^l 


87(J,  Dwgnom. — Bog-berbs,  mostly  glandular-haired,  with  regular  by- 
pogjnouB  flowers,  5-merous  and  persistent  (withering)  calyx^  corolla,  mA\ 
stamens;  the  anthers  fixed  by  the  middle,  extn)r*e ;  ovary  free  j  ovidwij 
mimeFOUiiy  inverted  f  pod  I-celled^  with  twice  ob  many  ^?parate  dtylea  tDd] 
fftlffiELia  M  there  are  parietal  placentas;  the  embryo  minute,  at  the 
of  leoby  albameo, 

iLIrUErrBATTTK  GkNKRA, 

Drotera,  X.        |       Aldrorandai  M&hU,       |       Bionjca,  ESU. 

The  interesting  but  not  Tery  nuineroua  plants  of  thi^  Order  are  remark* 
able  for  the  circinate  curvature  of  th^r  flower-fltalli.^,  which,  togethi^J 
with  the  absence  of  stipule!*,  the  extronse  antherSf  divide^l  ^tyleci,  &c^T 
9(parateii  them  frtnu  the  Violaceaa,  which  they  approach;  they  an.^  con- 1 
nected  with  Hypericacete  by  l\trmusia^  and  have^me  affinity  \oCii»Utc*m  ' 
and  Tumeraceae,     Rentham  and  Hooker  plaice  them  near  the  8axifmirc% 
The«ke  plantfi  are  found  in  bogs  or  marahes  in  UKist  part^  of  the  globes 
excepting  the  Arctic  mRions,     Their  double  stigmaii  arc  curit>uii;   bislj 
their  most  intereisting  characlerM  reside  in  the  leaves,  which  in  I/rm 
(Sun-dews)  are  covered  with  beautiful  glandular  hairs:  lhn»e  Kpei^is 
occur  in  this  country.    Atdntvomhi  itMteitltt^n^  a  native  nf  Snuih   Ku 
has  curious  whorlecf  celhilnr  i»poon-flhnp**d  lea^  es  ;  whih^  ZHontta  [_ 
fmhy  the  Venus's  Fly-trap  tit  th*^  Nunh-Americajj  bogs   (occa^lj 
cultivated  in  Moves  here),  v*  well  knu^n  fur  the  remarkame  irritabi 
the  lamina  of  the  leaf,  the  two  ImK's  <>f  which  cIojw  up*)n  mxj 
louching  tiie  upper  face.    The  Dr<:w€race®  are  said  to  b«  ucxid 


Okdek  XX.  VIOLACE^^.     The  Violet  Orber. 


Co/i.  Parietales,  Bmih. 


Ail.  \'iolfllea,  Lif%dL 
et  Hook. 


377*  DlagntmB. — Herbs  or  shrubs ;  leaves  alternate,  usuallj  ati- 
akte :  Howcrs  re^lar  or  irrcgulfir,  berraaphrodite,  with  a  some- 
rliflt  irreji^ular  1 -spurred  corolla  of  5  petujs  ;  etameim  5,  hypogynous^ 
ith  adiiate  introrso  anthers  connivent  over  the  pij!*til,  collective  of 
!ie  anther  ubuoUv  prolonged ;  style  and  stigma  single ;  pod  1- 
rlled;  3-valved,  trith  li  parietal  placentas  in  the  middle  of  the 
Beeda  albuminous  ;  embr}^o  Btraight, 

Character, 

Ifx  I  ttpaU  5,  petisifitent,  usually  elongated  at  the  back^  imbricated 
bi  »»tiTation. 

p/y>/^a  :  pctah  5,  hypogynona,  equal  or  unequal,  one  usually  spurred, 
withering-persistent ;  obliquely  convolute  in  activation, 
Stttmm*  5,  alternate  with  the  petaU,  or  occasionally  opposite,  in- 
serted on  an  bypogynous  di&k,  often  une([ual ;  tintbcrs  2-celled, 
intTorse,  separate  or  cohering,  and  lying  upon  the  piijtil ;  the  fila- 
ment or  connective  prolooged  beyond  the  lobes  of  the  anthers,  in 
the  irregular  flowers  two  of  the  hlaments  are  spurred  at  the  base. 
(hoty  corapound,  1-ceUed,  \vith  numerous  ovides  on  3  parietal  pla- 
oentits  opposite  the  3  outer  scpal*>,  or  rarely  l-ovuled ;  wuhs  ana- 
tropons ;  Hffle  single,  mostly  dedinate ;  9ii{pna  eapitatc,  oblique, 
ho^ed. 
if :  a  capsule  bursting  int-o  3  valves,  with  the  placentas  up  the 
idle ;  nttd$  mostly  numerous ;  embryo  straight  in  the  axis  of 
y  albumen, 

Illotrativk  Gexera. 
Viola,  Ln        I      I'apa^Tola,  Auhl.      \      Alsodeia,  Tkoum-M» 

AfBxkie^A^ — By  the  irregular  flowers  and  appendaged  antheiB  we  readily 
'i  moiit  of  the  Violttceie  from  tlie  I>roseracefe,  Cistacete,  aod, 
tv'ea;;  aod  in  AimHhia,  where  tlie  corolla  u  regular,  tlie  simple 
ttxit:  and  capitate  stigma  are  still  availnble;  and  several  other  import imt 
i|ii(f^f«Ei€ed  «xist,  «ucli  a«  :^tbe  detinite  number  of  stamens  and  straight 
embryo,  imliko  that  of  the  Ciatocete;  differr-nt  veniation  and  stipulate 
eimdition  uf  the  leaves^  unlike  DroaeracettJ ;  while  Sauvageaiactii%  bt*gide« 
!]-■--  *^'  '  *h»*r8  uunpp»'ndaged,  have  either  numerous  stamens,  or,  if 
i\  ilMisite  U\  ilw  jH'Uds  and  alternate  with  five  scales;  more- 

ovx ^>n-t>«  t«e])tici  daily,  so  that  the  placentaa  toe  at  the  edges 

€tf  th«^  val>  M  eie  are  related  more  distantly  to  Pa86iflorac<^a).    In 

t^*  nalivt*  r^  (lie  gvwm  Viola^  it  ia  not  luicommoii  to  find  apetaloua 

fUmmB,  especiaUy  in  the  autimm. 

l2 


220 


STSTEMATIO  BOTAjrY. 


Diatrlbntlon. — An  Order  confiiflting  of  a  few  g^eDem^  some,  such  ha  Fiafii 

and  Afnorfeta^  ricb  in  species,  the  fn^ater  number  with  but  hvr.  The  irte* 
gubir  Violaceiu  belong  chiefly  in  Eur(ip<L>,  Korlh  A«iA,  aud  North  Amerkii, 
where  they  au^  g^enerally  small  herbs,  and  to  South  xVm erica,  where  th»>T 
are  imwlly  shriibby ;  the  rt^gular  ^linera,  Ahodeia  &c,,  belong  to  Soutl 
America^  Afrien,  rind  Makcca. 
QcmUtiei  and  u«e«. — Tht*  Order  b  chamcteri«ed  in  geneml  bj  emetie 

?ropertiea*  which  are  eBpeeialJy  developt»d  in  the  South -American  la  '  " 
.  parvijiorumj  I.  Poayay  I.  Jtutntf  are  used  there  inatead  of  Ipecacu , 

kna  the  last  was  formerly  supposed  to  he  the  true  Ipecac uanha-pLuit, 
Vu4a  canina^  the  common  Do;i:-¥iolet  of  our  hedgeft^  is  wiid  to  be  bene- 
ficial in  fikiii-di(*eaj*e8 :  and  the  same  propertieis  aro  attributed  to  An€hi§U0 
saiutari*  in  Brazil,  where  it  is  abo  tit^'d  m  a  purgative.     The  roote  of  J 
the  Sweet  Vitik't,  l".  vdoruta^  are  emetic  and  p^^p'atlve ;  its  ^cd«  *re  «liO  * 
puTgmtive.     K  iricdor  is  the  Pansy  or  Heart  s-eas^i;  its  leaves  havel 


iruppoBed  to  contftin  hydrocyanic  acid,  dince  they  emell  like  peach- bio 
when  bruised. 

The  iSAUVAGBfilACEJB  foTHi  a  small  group  aometimes  separated  fi-oin 
Vtolnceie  on  account  of  the  characters  mentioned  above.  They  are  nslated 
to  the  Hyper icacoie  through  PamasMO, 


Order  XXI,  FRANKENIACE^. 


CEsn.  Farietales,  EmdL 


All  Violales  Lindl, 
Benih,  et  Hook. 


Cijh.  CaiYophyllinea^ 


878.  Thi»  «imaU  and  unimportant  Ordi^r  beat*  very  cloie  affinity  to  the 

tribe  Sileneie  of  the  Order  Caryophyllacere  in  thn  Homl  envelope**  and 
stamens;  but  ita  placentas  are  panetal,  aJid  the  embryo  is  ^trai^^Ut,  wliirh 
cauiea  it  to  approach  Violacene,  and  eapeciaOy  Sauva^-eHiiicefe,  frtim  which, 
bciwaT«r,  it  difem  in  Iheir  uoiU^d  eepafc  and  extror»#.'  anther?.  Mo^t  of  thf 
planta  are  found  in  S*>utb  Etin>pe  and  Xorlh  Africa;  but  n  few  specie*  an* 
Bcattered  in  other  part*  of  the  world.  Thoy  are  said  to  he  mucikginoua 
and  aroma  tic, 

IrLrSTBATtVK  GknUS, 

Fninkenifi,  L. 


Oann  XXIL  TAMABICACE^.    The  Tamarise  Orueb- 


OoM,  GutttfeniD,  Endl. 


All  Violalea,  Lindl, 
Uenth,  H  Mook. 


Coh.  CaryophylUni 


379,  IHinpniUA. — Shrubs  or  herbs  of  fa»tigiate  ^owth,  with  alternate 
acale-like  h  a\e^,  usually  pitted ;  tlowera  in  elo<*e  Ppdtea  or  ra<.euie*»;  calyx 
4*-6- parted,  p«^r?<i8tent ;  petaL*  cii^tinct^  adherent  tu  the  calyx,  withering; 
both  imbricated  in  aestivation  ;  6tameu«  hypogynou^  equaUing  the  p4»tw 
or  twice  as  many,  distinct  or  eoherent;  ovary  superior^  ovuIt?«  nuiXMirott% 
\\  capauie  3-\alved;  l^ceLled,  with  i  pluceutaa  either  at  the  btat 


THALAJCIPLOiLE, 
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or  1  in  the  middle  of  each  valve ;  seeds  comose,  without  albumen  j  embryo 
gtnight ;  radicle  inferior. 

Illustrattve  Gejteha, 
Tamarii,  L.      \      MyricAiia^  DeMV, 

AiBnltiot. — Endlicher  looked  upon  this  Order  us  intermediate  between 
Hypericttceffi  (through  Reaurauniweje)  and  Lythnwett*,  while  LindW 
thinks  thev  stand  rather  between  Viakc»'fle  and  CrassidaceTip,  nnd  De 
CandoUe  placed  it  near  Portulacacefe,  ni*  also  do  Benthiim  and  H«>oker. 
Prora  all  tne  above,  however,  they  differ  in  the  nature  of  their  ^eeda. 

0Utribiition. — A  tfroiip  consisting  of  two  genera,  nue  with  ^several,  the 
other  with  verv  few  epecieg.  The  plants  are  natives  of  the  northern 
hemisphere  of  the  Old  World,  growing  chietly  by  the  sea-shore,  or  on  the 
margins  of  rivers  or  lake.**. 

Qnalltie*  and  U«c«. — The  bark  is  bitter  and  aj^trin|?ent ;  and  those  kinds 
powtng  near  the  sea  yield  abundance  of  soda  when  burnt.  Tamarir 
Wkannifira  yields  the  Slanna  of  Mount  Sinai,  a  kind  of  mucilftginuus 
•iigar,  «aid  to  be  exuded  in  oonsequence  of  the  attaeks  of  a  Coccus- insect* 
Seveial  species  are  attacked  by  gall-in st^ct**^  and  the  pills  of  T.  tmUca^ 
^''''fFwratfhSid  orientalis  we  used  in  medicine  and  lor  dyeing.  Ta maris 
I  flottriBhes  well  near  the  fie^i  on  our  coa^^tA^  and  is  an  ornamental 
Mfrk^trm  ffetnmnica  is  a  handsome  shrub  in  our  gardens* 


Order  XXIIL  CARYOPHYLLACE.^.    The  Pine  Order. 


OtoM,  Caryophyllaceje,  EnM.   AIL  Silenales^  Lindi. 


C*»h  Caryophyllina?^ 


880,  Diagnoiis. — Herbs  with  opposite  entire  Icare^  :  stemsawoUen 
at  Ihe  joints;  flowers  symmetrioaL  4^5-mcrou»,  i^-ith  or  T^-ithout 
petals ;  ttamens  distinct,  not  more  than  twice  as  many  as  the  sepals, 
kypogjDOUfl  or  perigynous ;  styles  2-5 ;  seeds  attached  to  the  base 
«tr  to  the  central  placenta  of  the  1 -celled  (rarely  3-t5-cclled)  capside  ; 
cmbtTO  curved  round  the  mealy  albumen. 

Character, 

Cntttxx  upah  4  or  5,  persistent,  distinct  or  coherent  into  a  tiibe» 
Coroiia  :  petah  4  or  5,  clawed,  often  deeply  bifid,  sometimes  wanting, 

mostly  separat^l  by  a  short  intemode  from  the  calyx, 
StaffitHi  twice  as  many  as  the  petals,  or  equal  to  and  opposite  to  the 

MpaU,  soroetimes  fewer,  inserted  with  the  petals ;  JilamatU  awl- 

fihapiHl,  sometimes  coherent;  anlhtrn  innate. 
Ot^ttrtf  sf'ssile,  or  raised  with  the  corolla  and  stamens  on  a  short 

ntJilk  above  ilie  calyx,  I -celled,  with  a  central  placenta  or  with 

2^  diwctpiments  extending  to  the  centre ;  oiW«  few  or  niune- 
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Fons ;  itfijmas  2-5,  filifonn,  resembling  the  styles,  biit 
down  tlie  inner  side.  Fig.  3»>0. 

Ftuk  capsuliir,  l-cellc»fl,  with  acc^ntral 
placenta,  2-5-Viilved,  or  splitting 
into  4-10  teetli  above  (fig.  liriO),  or 
2-5-ceUed,  locnlicitlilly  deliiseent, 
with  the  placeatas  adhering  to  the 
septa;  seeth  mostly  indeinito;  the 
embryo  mostly  curved  round  the  albu- 
men (fig.  351),  rarely  straight  or 
spiral,  with  little  albumen ;  radicle 
next  the  hilum. 


Fij(.  3fi0.  Captultf  of  Otrmatmm,  bom. 
Fig.  351.  B«!titm  at  werd  of  Lftkmm: 


IlXUSTHATiyE  GbKSBA. 


Tribe  1 ,  Alsijte^.  St^ls  distinct. 
Sftgina,  L. 
Al«me,  WaMenh, 
ArenAriftf  L* 

Stpllaiia,  L. 
CerB«dimi,  L. 


into  a  tube, 

DtftnthtLi,  L. 
Sftponarift,  X. 
Silene,  L. 
Lychnb,  Z, 


jLflinltiM.^ — The  opposite  entire  leavrs  sprin^ng  from  thickened  nodet, 
dt'tinit**  atAinens,  ana  the  rhar»cter  of  tfie  placeDt«  and  seedn  aerve  to  ' 
diHtinj?Tii:?li  the  grent  niHJonty  of  thia  well-marked  Ortli'T.     Tht*  neftiwl 
rt'lAiioQfi  of  the  Carj-ophyllaccje,  as  here  detin»M.l,  are  unqiiestionahlv  thii 
nieoebriOeiB  and  Portuhicacea?,  which  we  ^parate  mort^  for  the  t<a\e  of] 
OOQTftiuenee  of  distinction  than  on  account  of  natural  diversity,  since  in  both 
thoae  Orders  there  la  a  Tariation  between  the  hfpofmious  aiid  perigrnoui 
oonditionB.    The  IHecebrace^  may  be  didtin^rahea'by  their  icanoua  sti* 
puto  and  utricular  fi-uit,  and  the  Portulacaceie  by  the'2-loav«Ml  calyx  and 
by  the  stamens  when  equal  to  the  sepals  being  aheinatf^^  or  oppi-Mite  to  the 
petals,  eioce  it  seems  mort^  convpni»3nt  to  keep  the  Mothiffinr^  with  Por-  i 
tulacaoeaa  if  they  are  dtvidt^i.    Tho  nputalnus  fonnpt^  and  tho  alUancp  with  ' 
the  Orders  just  named,  connect  thi.<i  Order  with  the  Aniarantaotab  and 
ChenopodiaoefB  and  several  other  f ami  Ilea  all  characterised  by  a  currsd 
embryo  surround ing^  a  floury  albumen. 

The  placentation  of  the  Caryophyllacecp  is  regarded  by  some  authors  as 
forming  one  of  the  exceptions  to'  the  marginal  t>^.s  the  tnse  cental 
eolumn  of  mature  ovarion  being  regarded  as  a  product  of  the  receptade^ 
independent  of  the  carpeU.  But  the  dissepimpnt*  exifit  in  th«*  oarly  stagas 
of  dpvplopnient,  and  are  torn  away  during  the  expauision  of  tho  oraiy: 
haoca  there  is  no  necessity  to  assume  the  ind''p^Dd«>nt  origin  of  the  pb* 
Monstrous  blossoma  of  plants  of  thb«  Order  do  not  decidi»  ths 


yiaaHom,  since  these  have  been  found  with  realty  independent  growth  of 
tne  ovule 


*  ovules  from  the  bsse  of  the  ovafy,  and  ivith  ovules  developed  upon 
the  nuirgins  of  the  carpets. 

XHstrfbntloti.— An  Order  consisting  of  several  genera  and  a  large  nomber 
of  tpeeies^  for  the  moi^t  part  natives  of  temperate  and  cold  climates^  extend* 
tng  to  the  Arctic  regions  and  to  almost  the  extreme  limit  attained  by 
flowering  plants  on  monntaini. 


I 


J 
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QoalitiM  and  Ueet. — ^The  plants  of  this  Order  are  generally  devoid  of 
actiTe  properties — some  of  tnem  containing  more  or  less  of  a  deleterious 
principle^  called  Sapaninej  as  Sapmwriay  AgrosUmmaj  Silene,  &c. ;  and 
Gypmtphila  StnUhium,  the  Egyptian  Soap-root,  derives  its  name  from  its 
saponaceous  properties ;  this  substance  is  generally  most  abundant  in 
the  roots.  Tne  genus  IHarUhuSf  or  Pink,  is  remarkable  for  the  beauty  of 
its  flowers ;  D.  oarbatus  is  the  Sweet- William ;  2).  olumariua  is  the  parent 
of  the  yarieties  of  Garden  Pink ;  2).  CaryophyUm  (the  Clove-Pink),  of  the 
Carnation  and  its  varieties.  Lychnis  and  Silene  also  afford  handsome 
garden  plants.  A  large  proportion  of  the  plants  of  this  Order  are  insig- 
nificant weeds ;  one  of  tnem,  Spurrey  (Spergtda  arvensis),  is  sometimes 
grown  as  an  agricultural  crop  on  poor  soils,  for  feeding  Sheep. 


Order  XXIV.  MALVACE^.    The  Mallow  Order. 

CZoM.  ColunmifersB,  Endl,    AU.  Malvales,  Lmdl,     Coh,  Malyales, 
Benth,  €t  Hook. 

381.  Diagnosis. — Herbs  or  shrubs  with  alternate  stipulate  leaves 
often  covered  with  soft  down  and  regular  flowers ;  calyx  valvate, 
and  corolla  convolute  in  aestivation ;  stamens  numerous,  mona- 
delphous  in  a  tube  which  is  adherent  below  to  the  short  daws  of 
the  petals  ;  anthers  1-celled. 

Character. 

Calyx :  sepals  5,  rarely  3  or  4,  more  or  less  united  below,  valvate 
in  the  bud,  often  surrounded  by  an  epicalyx  (§  164). 

CaroUa:  petals  equal  in  number  to  the  sepals,  hypogynous,  con- 
torted in  ffistivation,  free  or  adherent  to  the  tube  of  the  stamens. 

Stamens  indefinite,  monadelphous,  hypogynous,  all  perfect ;  anthtra 
1 -celled,  kidney-shaped,  bursting  across. 

Ovary :  carpels  several,  each  forming  a  cell  around  a  central  axis, 
either  coherent  into  a  multilocular  compound  ovary,  or  distinct ; 
otndes  definite  or  indefinite,  on  the  ventral  suture ;  styles  equal  in 
number  to  the  carpels  or  twice  as  many ;  coherent  or  distinct ; 
stifpneu  various. 

Fruit :  a  several-celled  capsule,  or  a  collection  of  separating  inde- 
hiscent  cocci  or  of  follicles,  the  carpels  1-  or  many-seeded ;  seeds 
with  little  or  no  albumen,  embryo  curved,  cotyledons  much  twisted, 
ofly,  testa  sometimes  hairy. 
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Illustrative  Gkneha. 


Tribe  1.  Halved.  H^Ths  or  w*- 
der$hrub$*  Siaminal  column  atitheri- 
fgrmm  idthgi<m:  dyle§  wi  numerom 
m  (h€  &M$  of  tke  omrf :  ripe  carpeU 
mcMngfrom  the  cdumtUa. 
Mfdopo,  Z» 

Malva,  L. 

Tribe  2.  UiiENT?L«.  Htrh*.  Sta- 
minal  c*4umtt  destiUftc  of  mUhers  n( 
the  (uft;  tflylt$  twit'e  d4  matat  tu  the 
etBt  of  the  avanf  ;  fruit  as  in  Tribe  1 . 


Tribe  li,   HiBTRCE^.      Ilerhs  fir 
Hnder«Ju'ubs.     *SiylcM  as  nmn^  as  iAe 
carpth :  fruit  syncarp^ms^  capmtkir* 
HibiBCHSt  L. 
GuBsvpium,  i. 

Tribe  4.  BoMBACKii?.  TVw*  or 
shrub*.  Stmninal  colttmn  dimded  mia 
6  or  more  division*t  t*ach  tcilk  09m  or 
nnfre  atttAers:    stylrs   cim^umt   or 

eiftml  to  tin*  varpeis:   frwt  t 

ffOiiSf  dfhisceiit  or  indmiacvnt* 
Adan^nia,  L. 
Bombax»  L, 


I 


AfElnftlM, — The  **  compound  "  fftamens  of  tbf^e  plftuti  uppear  first  in  the 
form  of  h\v  littlu  tiiberrlt?*,  tbc>  pritiiordial  Btaioeus ;  frxym  the  ?idea  of 
tbese  are  subaequeutly  developed  others.  The  anthers  art*  biloeular  in  the 
iifBt  in«tanc6f  but  become  l-ci*Ih?d  by  tho  obliteration  of  the  partitioiM. 
Malvaceffi  are  closely  allied  to  Byttneriaeew?,  Sterculiacea),  and  Tiljiioett, 
especially  to  the  first  two,  by  the  jr^ueral  stnicttire  and  the  ce^tivation  of  iha 
csiyXy  but  an?  distinpruished  by  their  1-ct  lied  anther?  from  all  thppp ;  to 
thi»  Geraniaceao  they  are  relatiMl  by  th<5  niouadelphous  st4imens»  twisted 
ftitivation  of  the  corolla^  and  the  occasional  separatioti  of  the  carpeU  from 
A  centnil  axia  in  the  ripe  fmit ;  with  ChliP nacea?  there  is  a  connexina 
through  the  epicalyx  orcalycine  involucre  and  the  monad elphous  »tameQJ  ; 
and  aume  pointa  of  structure,  but  eapecially  the  properties,  resemble  tho^e 
of  LinaceiE^:  from  Canielliacea?,  which  have  toe  PtftUiens  more  or  lew 
coherent,  they  may  be  dit^tiuguisihed  by  the  valvate  calyx.  Makpe  pre- 
aents  a  curioua  cr»ndition  of  the  carpel*,  which  are  nuraerous  and  di»tioct, 
rij«emHin*r  tho«e  of  a  Ranunculaceous  plant.  The  liombaceous  subdidaio© 
la  referred  here  on  account  of  the  1 -celled  anthers.  The  trunks  of  tome 
of  the  truen  in  this  jrroup  attain  ennrmoua  a^re  and  dimensionA,  aj«  in  the 
Admmmia  or  Fkoliab^  and  the  Bumbnjp^  the  latter  of  which  |urodttC« 
preat  pr<  m  >  ^  1 1  tresnes  from  their  i^ti^ma.     The  calyx  in  this  subdiviinan 

i»  toiif^h  i  ry ;  mul  the  pcillen  b  generally  smooth,  not  gpinv,  a»  in 

tho  real  <>i  me  tuinilj,  Tht9  hatry  aeedi  of  thia  s'ubdiviaion  recall  tlioae  of 
OoMiffn'um. 

IMatrlbatloii. — A  lai^  order,  with  several  genera  and  very  niuii«RMis 
wpeciea;  the  hitter  are  moMt  abundant  in  the  tropie^,  ditiiiui<thiiiggndlia]lj 
iu  the  temperate  regions,  and  abw^nt  from  the  irifid  zone. 

QtiAiiil««  and  Umsv — ^Tho  ordinary  pn>pi'rti«>a  nf  thin  Order  dep4*nd  on 
th*^  abiindancf*  of  a  bland  muritagf^,  r««p*'cially  in  the  roots,  an  in  ihj» 
^Lari«h-nialli>w  (the  French  (luitmiurr)  {Altha-a  t^fficinaUn)^  the  flower  of 
the  llollyhwk  (Aliheta  ro^rtt),  the  common  Mallow  {  M(dvn  jn/itTMn4),&C. 
The  leavW  of  the  Hollyhotk  -^leld  a  blue  dye  like  indip.  tint  the  mott 
important  fpiajities  of  thcAe  plantj*  depend  upon  their  Usancj,  namt^y  tha 
fibrous  lib'r  of  their  stems,  which  in  some  raj^e*  fumishea  laj^pe  quftnliti«a 
of  hemp-like  fibre  to  commerce,  tut  the  Ilihisetts  cttmtabinHs  (Sun -hemp K 
J5r.  orhormitf  Tariou»  ^ptnieH  of  Sida^  tie,  and  the  bain  of  the  mn^iU  of 
ChMi/pium,  constituting  Cott<»iL     Four  diatiact  specios  of  Cotton  are  aup- 


I 
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posed  to  exidt|  viz. : — G.  herbaceum^  the  ordinary  Indian  Cotton-plant 
ff',  arborrftmf  the  Indian  Tree-cotton  :  O.  harbafirtm\  to  which  the  North- 
Atnmcan  Cottons  belong',  and  the  Bourbon  cotton  nf  India  ;  and  G.  fii'ru- 
riannm  or  aattmnfitum,  remandnieo  or  Bmzil  eottou.  The  seeds  of 
(Jo9^pmm  cont*un  a  bi.r;?e  qiiautity  of  fdniOiJt  eolonrles*!  oil^  together  with 
ft  brown  r^Miiooj*  substance  containeil  in  speeial  reservoirs,  which  colours 
the  txprvsAed  niL  The  hjiirs  of  the  seeils  of  the  Si  Ik -cot  ton  trtM':^  (Bom' 
box)  cannot  be  ^puri  like  cotton,  but  are  used  for  stutliajr  ctnhion^  kc. 
The  hurian  (Lhtrio  ziythinttn)  hji*  an  aromatjc  edibh'  fruit  The  fruit  of 
ib^  BaohAb  (AditnM/tiifi )  has  an  agreeable  acid  juice,  Most  of  the  -MaJ  vacefo 
hmre  hjuidsome  flowers,  and  many  are  cultivated  in  our  gardens  and 


Order  XXV.  BYTTNERIACE.E.    The  Chocolate  Orher, 


Cto*».  Co!nmnifene»  EmlL    Afl  Jlalvales,  TJmft. 
JJenlh,  H  Hnok. 


Coh.  Jlal vales, 


""i?    Jfuri/niKtA, — Trees  or  sbrubs,  ocofwinnalh  rliiubt'rs,  with  alternate 

lea  veil  and   mostly  wnth   deciduous  stipules;    calyx  4-o-lobedj 

TKjTiite:  corolla  abeent,  or  of  5  variable  petals;  st^iniens  hypo|rynnus, 

iMlUie^  and  opposite  to  the  petals  or  twice  m  iiuinv*  half  sterile  (stand- 

•)•  ahtiftift   always  ins^erte^l   into  a  cup  or  tuU* ;   anthers  L*-celled, 

ovary  seftoUe  or  stalkeil^of  4-10  carpels  round  a  central  column  ; 

•nlir^  generally  in  a  sniaU  quantity  of  albumen,  cotyledoua  plaiteiL 


j! 


iiiTia,  Ltrj 
hroma. 


IixusTRATm?  Genxra. 

I  8capbop4?talum,  Moj^.   I  MeOiaim,  For$k, 
I  Dombeva,  Car.  \ 


Amnttie»,—Tbi»  Order  is  rery  near  Sterculiacere,  with  which,  indeed,  it 
t  e<>lltbiiied  by  1^'ntbam  and  Hooker,  but  is  distingtdshed  by  the  intrnrstt 
,  Kune  of  which  are  usually  sterile  ;  the  same  orjL'Jins,  liinp  i*-ceiled, 
m  di<*tinciion  from  Malvacea?,  to  which   they  at  the  same  time 
dch ;  the  monadelphous  stamens  and  the  absence  of  a  disk  remove  them 
I  Tiliticctp,     Lindley  thinks  that  the  frequent  absence  of  the  corolla 
iRd  the  occurrence  of  sterile  stamens  intlicate  a  relationship  to  Euphor- 
biaoett?'     The  stamintid..^  i >'Tiri-«fnt  certain  portions  of  the  **  compound  ** 
gtanennot  anthenfer  lerMalvacenLv)*    Sometimes  the  staminode 

fbvniA  the  tenninnL  "T  times  a  lateral  lobe  of  the  primarv  <tanien«, 

whidi  in  these  cas<\«i  may  be  compared  to  a  digitate  leaf.  T*he  sfjimi- 
Qod*  io  some  cases  ^ems  to  serve  the  purpose  of  collecting  and  retaining 
th«  fjollen, 

tM^tHtmtloiK^A  small  order  whose  memberB  are  natiTes  chiefly  of  the 
♦  Ah  bemisphwei, 

uid  Vf, — Them   plants  ff^nemlly  rMemble   MAlvaccje  in 

.    Aht-ttmn  and  Ihnnhtrt/tt  furnish  materials  for  cordage ;  GuasHma 

I  <Braxil)  ha*  an  n^jreeaWe,  sweet,  mucihiginou«  fruit.     The  most 

litig  memb*^r  of  the  Order,  however,  is  the  Thetthnmia  Cacao^  from 

iImi  traiU  mad  ac^s  (Cacao  beaxis)  of  which  chocolate  and  "  cocoa ''  are 
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prepared*     A  spirit  is  also  dlBtUled  from  the  pulp  of  the  fruit*    Sn 
many  of  the  genera  have  been  introduced  a*  greenhouse  shrubd, 
of  ttem  are  unattractive.    Some  of  the  apecie*  of  IhrnbtHfa  are  < 
ornamental. 


Ohiter  XX\^.  STERCULIACE.^.    The  Stebculia  Ordeiw  , 

CUm.  ColunmifeTaa,  ErM     Ail.  Malvalea,  Lindl,     Coh.  Ma]ralt?s» 
BeniK  et  Hook, 

S83.  Diaqnomfc, — Trees  or  shrubs  with  alternate  dniple  or  coni])omi4  j 
leaTes  and  free  deciduous  fitipulei^ ;  th>wf  rs  rv ^ilar  or  irregular,  fr**auently  | 
unisexual  by  abortion  ;  calyx  and  con  ilk  Te*emblin>?  those  of  Malvnce^*  I 
or  petals  ab^nt;  stamens  moiuidelphouH  or  polyadelphouB ;  aulhewi 
2-ceIled  and  oxtrort^e ;  carpel r  6,  rarely  i3,  distinct  or  coherent,  often 
pedioelkte  f  seeds  very  variable. 

Illustrative  Gkntsra. 


Tribe  3.  Fremoxtisjl    Fl(iu»mi 

anihera  h  ;  ei^tmimfd^  wmtUmff. 
Fn^nioivtia^  Hook, 
Clieini^temoij^  L. 

hennnphrofliti; ;      fhiaU     ik^rmMetd^i 
tiriMed  in  ^Mtiratum ;    gfamens 

Herrnannia,  L, 
Waltlieria,  L* 

pliBttl 


Tribe  L  STKncrt^nuK.  Zem^n 
nmpk  or  pa/mntf ;  JioictTB  apetahuM 
mm  unmjcual  by  ahoHion* 

Heritieria,  Ait, 

Sterculia,  L. 

Cola,  SchiM. 

Tribe   2.     IfEUf'TKRE.B,      Lem^i 
$imfpff ;  ^fl4nrftM  pcr/fft ;  pvtxiU  ded- 
duims  1  ffamitUHiv*  At  will, 
Ilelicteres^  i. 

AlllaltiM, — The  p'rfect»  2-celled,  extrorse  etAniona  separatt^'  the  ^ 
of  thi»  Order  frcuri  th*'  Malvart*H>  aud  iWtlneriacejp,  th«>innniuielphouii| 
ditiuii  fniiii  the  Tiliacefc.     The  Ht^ictrn-ff  are  midway  hi'twei'i»  Bmttt^ 
and  StiTcuiiceef  and  the  Stej'cutie<r  form  the  transit  ion  to  the  Bj 
riacefc. 

Many  plants  of  this  Orfcr  are  int^r^tin^  in  structural  re9pecfa, 
b§chea  ( Australia ),  Ifracht/rhifirtt^  find  others  have  a  trunk  gw»>llen  rtiidwar  j 
between  the  (rround  and  the  crown  of  the  tree,  giving  the  app»'«ranre  of  J 
a  huire  fla^k  or  bottle,  ffftid^res  is  no  called  from  it*  twi^tod  follicle*;  f 
the  potis  of  some  SLeradirre  open  out  like  leathery  leavea  with  the  rim  I 
•eeda  on  their  margins.  The  ^p^ciei^  of  Sf^rmlia  and  Col»  titty  remarkabld  I 
for  the  Tariabl€>  condition  of  their  seed^  some  havings  albumen,  otbi»r»  not ;  ' 
thn  direction  of  the  radicle  with  rpfc»ri?nce  to  the  hilum  is  alw  diffui^nt  in 
different  #pecie<).  CWci  has  often  three  or  four  cotyledons,  or  perhipi 
two,  deeply  divided. 

DlBtrtb'iitloiu— An  Order  not  very  numerous  in  speciea,  which  latter  ne 
nativea  of  the  tropic*.     The  ^^^rculiea  chiefly  in  India  and  Africa. 

Qtuditles  and  Um*.— Mucila^noua.  Sterctdia  TraffoeaniAa  yiolda  Om 
inim  Tragacanth  of  Sierra  Leoncy  3i  urma  a  simiUr  gum  ;  the  »erda  dt 
«U  the  ftpeciea  are  otlyr  like  tboee  of  Maltacaee ;  tk^  mum  propertitt  0t 
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generally  diffiised.  Stervftlia  gutiaia  and  ftV/cwu  yield  fibres  fit  for  cordape 
and  woven  fabrics*  Cola  nenmitiafa  funiislies  the  Cola  nuts,  greatly 
rsteemed  bv  the  negroes  for  their  bitter  properties,  0tfirodeimm  platn^ 
noMleff  the  llflnd-plant  of  Me\ico»  has  a  reiimrltBhle-JookiDg  flower:  the 
tube  of  the  monndelphoijs  Btaroena  is  split  above  and  spread  out,  ao  that 
the  anthers  reisemble  five  lingers  or  elawn,  wbile  the  euned  stvle  looks 
Uk«i  a  thumb.  Thi^  and  various  other  plants  of  the  Order  have  been 
introduced  na  stove-ahrubs. 


Orher  XXVIL  TILIACEiE.    The  Lime  or  Linden  OftDER. 


Fig,  362. 


dew.  Colunmifera^j  EndL    AH,  Mai  vales,  LmdL     Coh,  Malvale^, 
Benth,  H  flook* 

S^,  Dhitjtwm.^ — Trees  (rarely  hcrhs'J  Avith  alternate  usually  sti- 
pubito  leaves  ;  flowers  regalar,  hermaphrodite  ;  calyx  valvate ;  petals 
imbrieat4.»d  in  flpstivation  j  sepals  deciduous ;  stain  ens  usually  poly  a* 
delplioiw  ;  anthers  2-celled. 

Character, 

Oahfx  of  4-5  distinct  or  coherent  sepals,  valvate  in  £cstivation. 

ContUa  of  4-5  distinct  petals,  imbricated  or  wanting. 

Stamens  mostly  nuracrous,  hypogynouSj  distinct  or 
united  in  parcels,  sfiraetimcs  surrounded  by  the 
etilArgcd  border  of  the  disk  beneath  the  ovary  ; 
anthem  2-ccUed,  dehiscing  longitudinally  or  by 
pores. 

(hftrtf  single,  many-celled,  composed  of  2-10  carpels 
(aotnetimos  disunited)  with  the  placentas  in  the 
Inner  angle  (axile) ;  ovules  few  or  numerous ;  stylo  FtbH  otTHiat «, 
1.  etigmas=thD  oiriH-'b.  V^l'^T- 

Fruit  dry  or  Miceulentj  somelimes  samaroid;  many-      irwif^-rtiit^and 
ceUed  or  l-coUed  by  abortion  (fig.  352).  i«bortiv.o..iu 

Bmi^rvo  erect,  in  the  axis  of  fieeihy  albumen,  with  flat  cotyledons 
Rod  ndlcle  next  the  hilum. 


Luhctt,  WiUd. 
Cotrbonis,  L. 


Illustrativb  Gkkkba. 

Triumft'tta,  Hum, 
Tilia,  L, 


Giewi%  Jilffi. 
Ebeocaipufl,  X. 


AJBntttea. — The  distinct  or  polyadelphoiw  stamens,  the  2-ceIled  anthers, 
md  tli«  di«k  ttfpamte  th^se  plants  from  their  near  allies,  the  Malvacew, 


Bf  and  Sterculiacere.     From  Camolliaeefe  they  difT»T  in  the 
^YttSion  of  the  caly^,  and  from  Bixnceie  in  the  structure  of  the  fruit. 
I  n*m«rkable  pleculiArities  of  atnicture  t>ccur  in  the  ffenenu    Some 
n^  Apfiha  are  said  to  have  t?l  cells  in  the  fruit :  IHj^phraditm  has 
pUoentas  with  spurioiH  dis?«jpiments  in  the  fhiit.    The  polyadeN 
of  XefActfi  and  of  the  American  species  of  Tilia^  whicli  stttul 
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m  bundles  before  tHe  petal?,  tite  aujjposed  to  be  instunceF  of  chorim*  (J  140). 
Litiies  are  pt^oiiliar  m  tb«'  lulht'Hiiiti  of  the  Hower-«tnlk  to  the  bra**!- 
Grttcia  has  ^landubu"  petals ;  ElwocarpttA  has  theai  friDged,  in  some  «pe<?ies 
they  we  ftk^unt, 

IHsfciibntlon. — Tbere  are  between  three  and  four  himdred  specie •*,  per- 
tiiming  to  thirty-five  *>r  forty  pmerft.  The  LJmew  or  Lindens  ( TUio)  axe 
trees  of  the  northern  parts  of  both  herai^pheres;  but  the  rest  of  tbt!  *)rder 
are  ebieriy  iropicaL     Tntimfttfast  arw  trujueal  we+ds  with  bur-like  fruits 

Qualities  and  Usea.^ — The  ^'^ejuTftl  proptTtiea  an^  the  same  as  those  of  the 
allied  t)rders — Tniirilafriiious  jiiiee-*  and  tihroim  bark.  Many  are  valuable 
timber- tret^8,  and  stiiue  yield  edible  £ruit*».  The  fibrous  liber  of  the 
Europt^an  TilitB  furni.sbei*  the  well-krinwn  Tiuasian  **ba^t*'  or  ^^baas;" 
VATioua  ^l^eciea  of  CorrAwjw  funiish  fibrea  in  In dia-^  especially  (\  capgularigf 
which  atlonU  **Jut4*/'  a  iibre  verv  exten^^ively  .<iut>tituted  for  hetnp; 
C,  olitorm*  it*  U!*ed  as  a  pot-herb.  Tlie  bt*rrie9  of  Grtficia  «apida^  amaiica^ 
and  others  are  pleasantly  acid,  and  are  ui*ed  in  nutking  f*hcrbet;  and  the 
l)errie$  of  some  kinds  of  CorrhortiA  and  of  Elfffiearpu.^  are  eaten.  Variou* 
dpeciea  of  Lu/tru  (ISrnxil)  and  Omvia  (East  Indies)  furniah  vaIuaIjIo 
timber.  The  Ijiiie-tr#'*vH  of  Kurope  (Tifio  ntrofirra,  f/randi/oita,  BSui  par* 
mfvlia)  are  valiu-d  not  only  for  their  /m.«t/,btit  fur  their  beauty,  thMr  while 
eTea  wor>d»  and  the  fragrauce  of  their  blosi«>»i!*»  Miiny  of  the  tri>pical  spe- 
cies, ancb  DA  Sjmrmajmia  afrieana^  Gtifftfuea  grnnuithn^  have  been  inti^>- 
duced  OS  stove-^hruba*     Jloueknit^ajicrfolia  has  Itirg^  violet  flowere. 


I 


Obdcr  XXMIL  DIPTORACE^. 


Clm.  Quttifem,  £ndL 


AU.  GuttiferaleB,  LintU, 
Serif Jt,  tt  ILx^k. 


Cah.  Guttiferalee, 


385.  IHngnotit, — ^I^arge  trees  abounding  in  re  si  nou?  juice,  with  alt 
fttrongly  fealher-ribbed   leaves  and  hirjfe  convolute  deciduous  »ti| 
llowenn  jHTfecti  ihe  calyx  «Vhib»'d|  lobet*  imbricate,  uneqtiaL  i^er-u 
afterguards  enlarged  like  wing»;  petal*  5,  hy]Hi;r>nnufl ;  vpo-1 

gynoui»»  indetinite^  distinct,  or  «bghtly  and  irrejjularly  j'  ,  ''"U»; 

an  t  bern  Mdni  lute,  produced  above  ;  uvnry  mi  peri  or,  .'WeH>Hi ;  fruit  l-cellrnl  1 
bv  »upl»rl'>^ion»  1-He«»ded,  rtiid  JUvalved  or  indebiscent,  and  surrounded  by  j 
tne  f^ulargvd  calyx,  forming  a  crown  above  it ;  Meeds  exalbuminoua.  I 

iLLtSTllATrVK  OkNKHA. 

Dipt4?rocarpu0^  Ga^rtM,  \  Valeria,  X. 


Dryobaianopft,  Getrtn,  \  Shorea,  Rajch, 

(Lophira^  JBtmks,) 

Afi«ltt«k — Tropical  tre***  related  to  the  preceding  Orden  ill  aome  it-  J 
flpecte,  but  in  the  imbricated  cal\  x  and  in  ^ther  parttcnlAi^  havini?  nunt 
afflnitv  to  the  Clusiaceii^  fn«ni  ^^bich  they  ditfer  \n  the  a-  f  t]|# 

corolla  and  in  the  preaeuco  of  ,nipulea.     Their  lar^v  der,  poke 

resemble  tho«e  of  M'tffnofm;  but  the  ino#Jt  cbaracteri^tic  ft^Mtut??  ot  the 
Cbrder  U  the  enhii>^*d  per^wtcut  calyx^  which  fonun  long  winded  lob«a 
cniw  nin^  the  fniit.  5»urae  authoM  «*par«te  D*phim  as  the  type  of  a 
distinct  Order  which  is  in  dome  degti;e  (aa  in  its  l-cellud  o\ary)  mSt 
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both  fipom  the  Dipteraceie  and  the  Clusiaceae;  but  may  probably  remain 
among  the  former. 

Ditrfbation. — This  Order  con8i8t8  of  ten  or  twelve  genera,  comprising 
upwards  of  a  hundred  species.  These  plants  are  large  trees  or  rarely 
cUmbing  shrubs  of  the  forests  of  tropical  Asia.  Lophira  belongs  to  Sierra 
Leone. 

QiudittM  and  Uses. — The  juices  yield  a  balsamic  resin,  of  whch  various 
kinds  are  imported.  Sumatmn  hard  Camphor  is  found  in  the  form  of 
concretions  in  fissures  and  cavities  of  the  trunk  of  Drt/obalanops  Catnphora ; 
the  Camphor-oil  of  Borneo  and  Sumatra  is  said  to  oe  the  same  substance 
in  a  fresher  state.  Shorea  rointMa  yields  the  Dhoona  or  Dammar  pitch, 
used  fur  incense  in  India.  Vateria  indica  affords  the  Piney  resin  or  Piney 
Dammar  of  India,  sometimes  called  Indian  Copal  or  gum  Animi,  largely 
a«ed  for  making  varnish.  Dtpferocarpw  trinervU  and  other  species  yield  a 
balsaiu  like  Copaiba.  Lophira  is  called  the  Scrubby  Oak  in  bierra  Leone ; 
its  diy  corky  bark  contains  no  resinous  juice. 

(CnuENACE^  constitute  a  small  Order,  consisting  at  present  of  a  few 
»hrubs,  natives  of  Madaga.scar;  related  to  Malvacen;  in  having  niona- 
delphous  stameas  and  an  epiealvx;  but  the  calyx  is  imbricated  in  (estiva- 
tion, like  that  of  Camelliacenc  kc.  Placed  by  Lindley  near  Oxalidaccffi, 
Hal<aminace«i,  Linaceu?,  and  Geraniaceae.) 


Order  XXIX.  TKRNSTIUE^IIACE.E  or  CAMEL- 
LI  AC  E^E.     The  Camellia  Order. 

(^ass,  Guttifene,  Endl.     All  Guttiferales,  LindL     Cuh.  Guttiferales, 
BentA,  et  Hook, 

38ft.  Diagnoi^i*. — Tn»es  or  shrubs,  with  alternate  simple  leaves  and  no 
«tipule« ;  flowers  regular,  polyandrous, hypogvnous ;  wpals  and  petals  both 
imbricated  in  lestivation ;  stamens  more  ()r  less  coherent  (1-,  3-,  or  6- 
adelpht)us)  at  the  base,  and  adherent  to  the  bases  of  the  petals ;  anthers 
2-ceiled ;  setnis  few,  sometimes  arillate ;  albumen  little  or  none  j  embryo 
straight  or  folded,  with  the  cotyledons  large  and  thin^  oily. 

Illustrative  Gknera. 

Tribe  1.  Khizodole^.  j  Tribe  4.  SAinArjEiE. 

Caiyocar,  L.  '              Sauraja,  WiUd, 

T  •!     o    \r.,..,^«.  .,-,..,,  Tribe  ^.  (ioRDoxiE.B. 

M«r,,rrH«vm,  £.  Camellia,  i.»„. 

Tribe  3.  Tkrnsthojmik.*:.  i  Tribe  iS.  Bonxettle. 

Temt*tra*niia,  L.f.  j              Kielmeyera,  Mart, 

AlBidtlMv  1^ — Trnistrtrniiad^  differ  from  liixads  in  their  many-celled 
ovary  and  want  of  stipuh's;  from  DiptfTocarps  in  their  calyx,  which  is 
not  accre»»<»ent,  their  many-celled  ovarv,  and  water}-  (not  resinous)  juice. 
From  Tiliacctr  they  diff»r  in  thtir  imbricate  (not  valvate)  calyx;  from 
Guttifers  in  their  'alt«»niate  leaves,  usually  perfect  flowers,  long  style. 
curred  embryo,  &c.    From  llypericads  they  dijfler  in  habit,  foliagei  and 
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inflorasceQce.  Thfoufj'h  Smwajn  tliej  are  connected  with  the  Ericaceout 
gentis  ddhm  and  with  Dilleniads^  Eurya  e^tablbhea  a  connexion  with 
awotocwcr;  hut  these  latter  plttuta  have  extrowe  anthers.  The  trihe 
Marejfraapie^^  by  some  considered  a  distinct  Order,  coropria*^  a  few 
plants  differing:  from  the  rest  t>f  the  Order  in  their  Aggregate  flowers, 
introrse,  hasi fixed  anthers,  ftessile  stitrma'a,  and  speciafiy  in  their  vieir 
peculiar  lumi-like  tuhiiljir  hmcts.  TJie  RhiziM^B  are  larse  treeSi  witli 
oppodte  dictate  leathery  leftves,  ^ath  an  articulated  BtalK,  and  no  sti- 
pules ;  sepals ij or 0, morffor li3ss coherent, imhrieated ;  petals 6-8» inserted 
with  the  nuinerous  Btamena  on  an  hvpo}2:Tnous  disk;  stamens  alightlT 
coherent,  in  two  circles,  the  iniipr  ?1iort»^r  and  often  abortire;  orary 
ftiip<^rior»  4-0-  or  many-celled,  with  iw  many  short  styles  and  minute 
stilrniA*,  each  ceE  with  1  onde  »tt^w:he<l  in  the  axi«;  fruit  of  seTefal 
comhiue^l  indehisceut  l-«^^ded  nut'^^  with  a  larfre  exalhuniiuous 
chiefly  cooiiitting  of  an  enomiouH  radicle  with  the  eotyledouf*  lying : 
groove.  The  lar^pre  palmate  leiives  of  Curyocnr  re^^enihle  those  of  ^-fisrii 
out  here  the  mdielei  and  not  the  cotyledons,  forms  the  ma**  of  the  embryo. 
DlBtiibiitlon. — The  Tera»»tr(Bmiada  constitute  a  rather  large  family 
distrihuted  mainly  in  tropical  America  and  l^a*tem  .\«ia ;  very  few  an 
found  in  North  America,  and  one  ^ipecies  in  the  ( 'anariea. 

Qnallttoi  and  Uses. — Some  Sanrajas  poeiiess  emollient  properties.  OoT' 
dtmia  is  aatringent.  Tea  h  the  produce  of  Thm  rhinmsu ;  black  t4?a  and 
green  tea  are  produced  hy  the  aanio  plant,  the  differenee  ooliaiatinp  in  the 
time  of  piflcini?  and  nicMle  of  preparation  of  the  leavea.  The  atjmulaat 
pr«»porties  of  tea  anj  dut*  to  the  presence  of  a  volatile  oil  and  an  a>ttrtn- 
gent  principle;  the  nutritiTe  qualities  to  a  nitro^nous  substance  called 
theine.  The  k'aves  also  contain  ca«ieine,  which,  heinj;  insoluble  in  wateii 
is  not  utilised  by  tis ;  but  it  i^  state<i  that  the  Tibetans^  after  drinkiiig 
the  infusion,  mix  the  leaves  with  fat  and  then  eat  them. 

Assam  t*»a  in  the  produce  of  a  species,  T.  Amfimica,,  a  native  of  the 
district  whence  its  name  \»  derived.     Caiiu4Ha  Sasanqtui  is  uaed  with 

[tHmfrMgram  to  jiive  flavour  and  perfume  to  Chinese  tea;  C  oUifirm 
Ibmii  excellent  salad -oih  Ff'rzirra  t/ieoide*  19  made  into  tea  in  Pwimma 
The  Marcgraavias  have  diuretic  properties.  The  Souari  nut^  of  commerce 
am  the  separated  fruit-lnbes  of  Cartftnytr  fntiyromnh  so  called  on  account 
of  the  oil  m  the  sped-a.  The  timber  of  this  t^?e  is  hi(?hly  viUued.  Mmf 
of  the  planti^  of  thl*  Onler  are  in  euitivation  on  iiccount  i>f  their  handaowe 

I  flowers,  such  as  the  Camt4liaf  ot  which  many  hundred  varieties  are  grown, 


I 


Oriikr  XXX-  CLUSIACE.E  or  CUTTTIFER.E. 
The  Gambckje  Order. 


Cla$$.  Gtittiferte,  ^»dl. 


AH,  Guttiferales,  LmdL 
BefUK  €t  Mook. 


Coh,  Outtiferalos, 


n 


387.  Diaffnom. — Treee  or  shruba,  occasionally  parasitical,  with  restnoua 

juice ;  opposite,  coriaceoua^  exstipulate.  entire  leaves ;  flowers  axillary  or 

t^nninal,  perfect  or  diclinous  by  abortion :  sepals  imbricated  in  2  or  mors 

d«K^ijMating  paira,  usually  penisteot  and  petal  oid;  petals  hypogjiiou% 

I  isonieivtts  with  the  aepab,  somertuDM  conlounded  with  them  j     ' 
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GarcmLa,  Z. 


_  DouSt  nttnaerous,  distinct,  or  in  Beveral  parcels,  rar^y  definite, 
aeiita  of  Tarioiis  leEgtlis;  anthers  adnaft?,  tifit  beakefJ,  &ometimes 
1-celled,  opening  by  a  pore  or  traosverse  slit  \  disk  fleahy,  sometimefl 
S-lobed;  ovary  superior,  1-  or  maiiy-t;elled  ?  stigmfts  Be«8ile»  peltate,  or 
radiate ;  oTules  solitary  or  few  on  axile  placentiw ;  aeeda  frequently  with 
an  aril^  without  albumen. 

Ii.LrsTRATmc  Genkra. 
Xanthoehyinua,  Ruxh.  I  CalophyUmn,  L* 
Oambog^a,  L.  \ 

AfllBitlM. — This  Order  is  related  to  the  Hyperieacero  in  many  re^pectfl, 
L      but  mttv  Ix'  di^tin^uiMhed  by  the  trt^e-like  babit,  the  leatliery  leaves  witli 
■  fflnii'uUted  f talks,  the  tendency  to  a  binary  arran»rement'of  the  floral 
p     «ivelope*«  the  seeds  iLsually  solitar}'  in  the  celLi  of  the  ovarj^  &€.     The 
mnsfm  with  5'men)u<4  flowers,  Arntdfa,  Moronobtfa^  &e*,  form  a  connecting 
Bilk.     The  relfttion«*hip  to  TernBtrceriiiftdft  haJi  been  alluded  to  under  that 
fiitnily*     The  Clusiee  are  dcFeribf  d  aa  parasitical,  overgTowinj?  other  trees 
sod  killing  them ;  perhap^^  however,  tliey  are  merely  epiphytic,  like  Mem, 
XMaKHbiitl<m.^Tbe  genera  are  about  tw'enty-tive  m  nuuibert  comprising 
iODie  two  hiuidred  and  Hfty  species^  distributed  througrhout  the  trvypica, 
chirfly  in  South  Ameriea,  hut  some  in  Africa. 

QtuOitieft  and  Umop — An  acrid  juice,  forming  a  yellow  gum-waint  with 
^  jimvative  projiertiea,  ifl  one  of  the  most  striking  characteristics  of  thia 
pAtNtier.  The  various  kind.^  of  Gamboge  are  the  niof^t  familiar  examples  of 
f  ^^tibia  aubstance ;  but  from  whieh  specitKH  thpy  are  derived  appears  to  be 
[  dcNlbitful.  Ceylon  gamlx>ge  is  siaia  to  be  derived  from  Camoogia  Gtdta 
I  (iMrudendfim  Camlmfioidm^  CIrali.) ;  the  Pipe-gamboge  of  Siara  from 
Omrim^  corhin-chinetms  \  Coorg  gamboge  is  also  from  a  fiarcinia; 
O,  dUptita  furni>**hef«  the  gamboge  of  Sylhet.  The  apeciea  of  Chma  yield 
a  naeful  resiuou.^  juice,  aa  do  those  of  CdophjUtnu^^  C.  Cahtba  fumiffhing 
tlw  Eai?t*lndian  resin  called  TaeamaJiaca.  Pet^adesmn  hdijracra^  the 
or  Tallow -tree  of  8ierm  l^eone,  ia  so  named  frtmi  the  yellow  fatty 
hich  exudes  from  the  cut  fruit.  Although  the  resinous  juicea 
anmaumlly  so  active  in  th*'ir  prcjpt'rtieft,  the  fruit-*  of  various  (Uusiaceaa 
ara  not  only  edible,  but  highly  prized  for  their  dt'licious  flavour.  ^Fhe 
Kamtnet*  Apple,  or  Wild  A  [tricot  of  South  America,  is  the  fniit  of  J/«wmea 
afrtcimtt;  tne  juice  of  the  tlowers  i^  ft^nuented  and  distilled,  and  tin.'  sap 
lie  into  II  kind  of  i^ine.  Tht»  celebrated  Mangoateen  is  the  fruit  of 
Hta  MftiutoMann  (nativt?  of  Malacca);  other  fcipecies  of  Gitrdnm^  aa 
"rrfa,  ctim^d,  SiC.^  have  edible  fruits.  Cltt^'ttjlaia  h  callwl  the 
Mango,  or  Monkey-apple^  in  Jamaica. 


XnotR  XXXL   HYPEHICACE.E.     The  St.  John's  Wort 

[0am,  Gntlifeni,  JM^    AH,  (iuttiferales,  LindL     Coh,  GutUferaled^ 
Bmih,  et  Ilaok, 

Dh^mmU, — fferbs  or  ahntbH  wttli  op{KMite^  entirep  doited  learea, 
it&OiKt  itipiilaa ;  jt^gular  hermaphrodite  floweis,  the  petala  mostly  oblique 
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8TSTXI£ATIC  BOTANY 


or  cooToluted  in  the  bud ;  the  many  or  few  ^tAmena  polvftdelphoiis,  some- 
times  with  ^ktids  betwe<*n  them;  cnpsule  1- eel  led,  with  *2-^  parietal 
pbcentfis  ana  a*  many  atyles,  or  ♦l-^-c^'lled  fey  muoii  of  the  diik^epimento 
in  the  centre ;  dehiscence  septicidal ;  seed;*  numerous,  exalbumuaous. 

iLLUHTHATn'rE  Oenera. 
Hypericum,  L.  \  Panio&sicif  L.  (aljerrant  form).  |  Vismia,  VelUtc, 

Afflnftlea. — This  Ord^^r  is  not  distantly  removed  from  the  Chisiace® ;  but 
the  bftbit,  the  henuaphrodite  fiower^,  usual  ly  distinct  styles,  the  want  of 

i  articulation  of  the  peduncles  and  wtioles,  the  nnmeroua  *eed*,  and  the 
5-meroujs  floral  envelope*  f^enerally  aflard  dintinetive  marlcH.  From 
Tematrajmiads  they  dit!er  in  their  cyiuo^^e  inflore«cence  anrl  oppoalto 
leaves.  The  ilark-coloure<l  jflaodfl  oo  the  borrlen*  of  the  |ietiUs  are  ver? 
characteristic  here,  as  al^o  the  polyadelphous  stamen*,  which  btq  some- 
times remanded  m  instances  of  chorui*  (§  141))»  hut  which  more  probably 
are  compound  stamens.  The  gt^nup  Parmtmtt  ditfers  from  the  n^*t  of  the 
Order  in  iu  alternate  leaver  and  the  stigmas  opposite  the  parietal  placeatas ; 
biit  in  fiome  t^pecies  of  Ht/penntm  the  axile  placentas  become  drawn  apart 
durinjr  the  ripeninir  of  the  ?eed»  and  ahow  their  really  marjrinal  ori^n ; 
and  the  arlands  on  the  petaU  of  Fmyift^itt  are  probably  related  to  tbe 
bumllei*  of  stamens  of  Ht/perkum.  Pantamia  i»  regarded  by  aome  as 
referable  to  l)roe«/racefe ;  it  forma  a  link  connecting  the  present  Ordar 
with  Cii*tareje  an<l,  beting  sometimea  perig^'nona»  abo  with  Saxifragacea, 
with  which  latter  ^oup,  indeed,  it  i^  aasociateil  by  Hooker, 

IHalritmtloii. — There  are  a  conrnderable  numT>er  of  specie?,  distributed 
thfongh  8  or  10  g^'nern.  The  planta  are  generally  dispersed  throughout 
the  temperate  and  warmer  regions  of  the  globe. 

Qualities  and  Utoa,— When  a  yellow  juice  reaembling  that  of  CluaiacaB 
exiftta,  it  ia  more  or  lea^  purgative^  a^  in  some  American  H^perita^  and 
•till  more  in  the  apeciet*  of  J'iftmh^  which  yield  a  gum-reain  like  gamboge; 

I  that  of  V.  (fmatirfUHit  (Mexico  and  Surinam  I  iji  known  an  American  Gummi 

f  Outta.  In  the  European  specie.^  of  Ihjperintm  the  essential  oil  of  the  gtand# 
'ominatei  over  the  yellow  juices  and  they  are  i»cmietime«*  u«i'd  aa  tonics 
I  aatringenta.    2L  Androsamuw  and  the  mnny  other  native  ?].H'cie«  have 

pi  atrODg  and  peculiar  odour,  especially  when  dried ;  //,  hircinmn  ia  fietid, 

(RRArinTBiACB.v  eonfflst  of  a  few  plants  aeareely  separable  from  Hype* 

^acoie.     They  have  shaggy  seeda  with  a  tmall  quantity  of  albumen,*  and 

f  a  pidr  of  appendagea  at  the  baae  of  the  petala.     Jientham  and  Hooker 

( Tt^fer  them  to  T»*mfirica4"ea5,  from  which  they  differ  in  ibeur  aoUtaiy 

ovrara  and  flcniry  albumen,) 


ORDEit  XXXTT.  EliATINACE.i;. 

nfnor.  Outtifenr,  EntlL 


AU.  Hutalea,  UmU, 
Btnth.  ti  Ifook, 


Water  Prpfers. 
Cok  GattillmlflayJ 


3S1>,  Diatjno$U, — Little  annual  marsh-plants,  with  oppo^it^?  dat- 
lleii  leares  and  membfmaaoeoua  stipules;  flowers  minute,  axiQjirf; 


J 


THALAMIFLOB^. 


233 


neftis  and  petals  2-5 ;  capsule  2-5-oelled;  with  an  equal  number  of 
stales  with  capitate  stigmas ;  seeds  numerous^  exalbuminoui, 

Lllusteative  Gkxera. 
ElatiHe,  X,        I        Bergia,  L, 

AJilcltle«f  *e. — This  little  Order  consiata  of  a  few  species  scattered  all 
over  the  world,  generally  at-rid  in  charactfi-r.  Their r<?latioiis  are  Tariously 
regarded  by  different  aiithor^  i  formerly  tliey  wvrv  placed  oear  Almnea 
in  Caryophyllaceas,  firom  which  their  many -celled  oTary  divides  them ; 
thev  ftppear  at  least  equally  rt4iited  to  Ilvperieareas  from  which  they 
ditf*^r  in  t\w  present?^  of  stiptdes  and  the  isomero us  flowers ;  they  come 
tiijitr  to  Zypupdylltieem,  as  f*hown  by  Lindley,  the  transition  being  ejected 
through  the  gt'uus  Anairopa, 


Order  XXXIIL  SAPINDACE.^.     Soap-wortb. 


Cb«9.  Acera^  Endl, 


Alt.  Snpindal<^8j  Lindl, 
BnifJi.  t(  Iluoh, 


Coh.  Sapindales^ 


WtX  DwgmmM, — Tree^^  »hmhH,  or  rarely  herbs,  with  simple  or  coni- 
Mittd  alternate  or  opposit**  leaves ;  flowers  mostly  unsyiiimetncal  and 
fafUgular^  the  4-6  nopals  and  petaU  imhricaled  in  neativatiou ;  th«  latter 
dldi  provided  with  a  scale  at  the  ba^e  ;  the  5-10  j^tamens  inserted  on  a 
%K^y  hypogrnous  or  perigynoua  di^k  ;  ovary  2--*)-celled  and  b>hetl.  with 
2  {rtfely  more)  ovule*  in  each  cell  j  embryo  mostly  curved  or  convoluted, 
without  albtttnen, 

iLLrsTRAxrvE  Genkha, 


Suborder  1.  Sapixi)F-E.  Lattes 
tiiemair;  oi**ii^^  mantly  soitfari/ ;  vm- 
hryo  citrvfd  or  sometimes  strmyht. 

Ciidioffpermtuu^  L. 

PaoUinia,  Z. 

Saptndiifv  L' 

Cupania,  L, 

Nephelium,  L, 

Sobefdcr  2.     Hifpocastanfjs. 

mtttmdmjf^  the  other  mufjitfuivd:  em- 

ir|n»  €ttrvedy  with  larye  comoltdateit  j  folded  up ;  /mtt  a  dru^te, 

I        Meliosm%  Endi, 

w — Some  nuthors  separate  the  Hippocastnnew  and  roake  theni 
m  dMtiact  t>rder/on  account  of  the  oppo«ite  leares  aiitJ  thf  two  ovules  ;  and 
tlie  Jl*/w<*rw<vp  on  ticcount  of  the  irregular  flower*  and  drupaix^ou*  fruit*  i 
hm%  llie«^  distinctions  are  eMeenied  infiifficient.  These  plants  aru  nearly 
ivlfttvd  to  Areraceie,  ej»p<»cially  bv  the  samarDid  fruits  common  here  :  the 
maJn  dl«tinctions  are  viiriable  i  lor  tlie  two  carpels,  the  opposit*-'  leaves, 
■ad  th»*  absence  of  «»calej*  on  the  petals  and  of  an  aril  may  b«  noted  in 
8iipindirf»iP  -,  from  M ul pi ghiaceie«  which  have  sanuiroid  fruit,  they  are 
'*    ■       '  *    'by  their  unsymmetncal  flowers^ 


-F]i*ciilii**,  Z. 

Pa  via,  Biwrh. 
8ubfjrder  3,  Dodone*k.     Leat^es 
alfrrnftie ;  ovuks  2  or  ^  in  a  ceU; 
emhnfo  HjMrtti. 

Kt»-'lreuteria,  iMm. 

Opb  i  oc4try  on  ^  Schotn  b. 

Sub<irder4,  Mki.h>8ME.«.  Leaver 

alternate :  Jtottem  t^ry  irrefftdar^  mla- 

mrrtA  5»  onfj/  2  fertile :  oru/ef  2  in 

each    reii,    iMtlh    ntuffjended :    emhrtfo 
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The  peculiar  coDvolution  of  the  embryo  u  a  Yerv  marked  cburacter  in 
many  of  the  Sapindaceii*,  and  is  v«i?ry  ciirious  in  Ophu^tityim^  the  8nake-nut. 
The  wood  of  tne  stems  of  some  |ri^iipni»  mich  aa  Hapindm^  PanUmitL,  &€., 
pre8eTit«<  anomalous  conditions  from  th^  di^trihutioti  of  the  fibro-raficular 
fitnictiiivi^  into  s<^veral  groups,  eo  that  the  trunks  have  n  number  of  falm 
wowljaxuH  lH^.Hide»  that  surrounding  the  pi  thrall  enclosed  io  a  common  bark. 

DUtrlbutloii. — The  membei"s  of  this  liir^e  jrroup  are  nativea  of  the 
tropic«»  especially  of  South  Amtrica  and  India:  «ome  oocur  in  Xorih 
America  and  other  temperate  regions;  the  Horae-cheatnut  is  only 
naturalized  in  Kurop, 

Qaalitiei  and  Usea. — The  properties  of  this  Order  are  Yery  YaTioaa. 
They  take  their  name  from  tne  iM>oiiace(»UB  princnple  contained  in  tlw 
frtiits  of  spi'Hries  of  Snpindui,  S»  oapmmria  &c.,  which  makes  a  lather 
with  water ;  hence  the  fruits  are  nara  for  wa^thing  both  in  the  East  and 
W<^t  Indies* ;  the  Horse-chestnut,  jEtcuka  HippocaManum^  poases^ea  it 
to  a  certain  extent  The  fruit.'*  of  SainndH*  are  acrid ;  and  the  juice  of  the 
leAYei  and  bark  of  some  species  is  poisr^nous,  as  are  the  seeds  of  S.  «rt»e- 
ffo^mtM.  The  fruit  and  leaver  of  the  American  Hor?^e-che»tnut  or  Buck- 
eye, JEficultm  ohiomm^  are  said  to  be  acHvelv  poison oui<,  while  the  eeeda 
of  ^4l,  Jlip/xxfutanum  are  pven  to  ^heep  in  J^wit^erland.  The  Paulliniaa 
are  very  pobonous,  from  an  acrid  narcotic  prineiple  ;  yet  P,  sorbHiM  fur- 
nishes m  it*  fruitsi  an  article  of  fix>d  for  the  Flm^ilian  aborigines,  called 
Gnvona  bread.  Other  plants  produce  dclicioua  fruits,  such  aa  the 
ChiiiMe  Litchi,  the  Longan  and  the  Ramhutan,  from  species  of  Ar- 
phctiHm;  and  tho  fruits  of  Schmidelia  nhtliit  H^razil),  Meiicocca  htjugm 
(West  Indies  and  Ifrazil),  Papjtea  raprnnn,  Otpmiia  mptda^  Pamlimm 
whrotnnda^  Schleicher  a  tnjuffaj  SapindttA  fActtJrrUHft^  &c,  are  all  eaten. 

(SiAPHVhKArK^,  comprising  a  fmall  number  of  apeciea,  were  fomi<^^ 
regarded  as  related  to  Cetaatmcere^  but  are  now  placed  near  Bapiudaceifri 
frLvm  which  they  differ  chiefly  in  their  stipulate,  opposit*',  pinnate  l«aTiet^ 
gymraetrieal  Howers,  albuminous  aet*ds.  and  straight  enibrvo.  They  ara 
of  little  iinpcirtance ;  the  spwies  of  St^pht/fca  are  scattered  till  orer  the 
world.  S,  jHtmntiif  the  Bladder-nut,  a  native  shrub,  haa  oily  and  tliglitlf 
porgntive  s^etU,) 


I 
I 


OftDER  XXXIV,  ACERACE.E.     Maples. 


CUm,  Aceim^  Rtdi 


391.  Diaffnomt. — ^Treea  orahruha  with  oppo* 
fita  leavestregtilaTyun^ymme  tric^il ,  poly  gam  oti^t 
Of  diGccioua,  dometimes  apetaloua  flowers; 
itameos  on  a  fleshy  disk  (fig.  353);  ovarv 
2-1obe>d,  2-celled,  with  2  ovules  in  each  celf ; 
&uit  a  doublt^  samara,  with  I  eeed  in  each 
ctJl ;  seeds  without  albumen ;  cotyledons 
lahli^  ladicle  inferior. 

iLLtrSTStATlVK  («i:.Nl£RA. 

Acer,  L,         |      Negundo,  Jlf<BPMi^ 


AM,  Sapindales,  Lmdl, 

Fig.  asa 


OfSf^of  jImt. 


TBALilCIFLOBuS^ 
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▲UbiltlM. — Nearly  related  to  SapiDdacei^,  and  placed  witli  them  by 
eaUiATn  and  Hooker*  from  wlijch,  KowiiverT  tbey  aiffer  in  tlieir  opposite 
•Te*  AJid  petiils  ^'ithout  scales ;  aOit*d  ako  to  MiUpighiftceie^  fTOm  which 
ther  differ  in  the  absenctj  of  ^^lands  on  the  c&ijx,  superior  radiclei  and 
other  cUKmctere. 

Diftritratioii* — The  group  cotu^istR  of  60-70  speciee,  natives  of  the 
teiupi^rfttt*  parts  of  Europe,  A^ia,  and  North  Arucnt'it. 

QixAliti««  and  Uflea. — Chiefly  remarkable  for  the  sap,  from  which 
■ibuodaDce  of  sugar  ia  obtaintHl  in  spring,  e»pecitdlj  from  A.  /taceh^nnum 
(North  America).  Their  light  and  handsome  timber  is  al^u  valued  for 
joiufrv  kc.  The  bark  w  aatrinirent,  and  u^i'd  in  dyeing*  A.  campestref 
Xkativc  3[aple,  and  -1.  p^t^uh-Vhtftfuts^  the  .Sycamoro,  are  eomnioti  trees 
in  Bntmn.  Netjnndft  and  varioua  other  kinds  of  Mnple  have  b^en  in- 
tividiioed  from  North  America  on  account  of  their  bt^^auty  B^  ornamental 
tree%  eflpeciallj  in  autumti. 


I 


Order  XXXV.  POLYGALACEiE. 

Chm,  PolygaliniB,  Endl,    AH*  Sapindales,  Lindl. 
BeniL  et  Hook. 


MlLK-WORTS. 
Coh.  Polygftlinese, 


JMS,  DmgtiDSiJt. — Herbs  or  shnibs  with  altenmte*  exstipulate,  sim- 
|Mmiro8 ;  irregular  hermaphrodite  flowers ;  4-8  diadelphous  or  mo- 
Qftdelphoas  stamens;  the  anthers  1-etdled,  opening  at  the  apex  by  a 
pore  or  chink ;  fmit  a  2-celled,  ^-set^ded  pod ;  setjds  canincuiatcd. 


Cliaracter, 

Cbbr :  wepaU  5,  very  iiTeg:ular,  distinct,  often  me mbranaeeons  :  3 
pUced  exterior,  1  behind  and  2  in  front,  the  interior  2  {tmtujs) 
lateral,  usually  petaloid. 

Corolla :  pitaU  usually  3,  1  anterior  and  large  {kefl)  and  2  pos- 
terior, between  the  wings  and  posterior  »epal  of  the  calyx,  and 
often  eoherent  with  the  keel ;  sometimes  5,  tho  additional  2  small, 
and  placed  between  the  wings  and  the  anterior  sepals  on  each 
lide  ;  the  hed  entire  and  with  a  Moge  or  crest,  or  3-lobed  and 
wtthoat  a  erest 

Stamina  hypog3rnonB,  8,  eoherent  in  a  tube,  unequal  and  aacend- 
iiig;  the  tube  f»p!it  opposite  the  buik  aepal ;  or  4,  distinct;  an- 
th^rt  clavate,  1 -celled,  and  opening  by  a  terminal  pore,  or  2- 
eelltfd. 

compound,  2-3-oelledt  one  cell  always  BUppreaaed  in  some 
m§m ;  pvuks  sospendcd,  solitary  or  twin ;  stifh  and  8tign%a  simple, 
ioiii0ti]ii6i  hooded. 

itiV  various,  dry  or  succulent,  sometimes  iiinged;  see^h  pendu- 
loURp  naked  or  with  a  hairy  coat,  a  caruncle  next  the  hllum ;  em^ 
hty9  ikraight  or  nearly  ao>  in  abundant  albumen. 
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STSTEiiAtic  notkixr. 


iLtrSTHATlVK  OKIfERA. 


Salomontd^  Lour, 
Polynia,  L. 
Mundia,  KtiutL 


Monnina,  Hm  ^  Ar, 
Securidaca^  L. 
Xanthophvllum,  ^sh. 


Knunerift,  Xfljp.  (F) 

AJDnltiea. — The  pelationa  of  tlits  FalvgalaceflB  have  been  a  aiibject 
Tniicb    <ii8cuik«?ioB   iiraoog   botanists.      The  irrtjgiilar  corolJji,   fiomewbati 
papiIionacef>ud  in  Pbitf^tdu^   has  led   to  a  conipanson  to  Lejruiiiino««»,  j 
from  which,  however,  they  differ  widely;  moreo%*«ftr  tht*  odd  pvisd 
anterior  iu  Poly^alads,  not  n<?xt  the  axii*  aa  lo  lyeg^ummo^fe.     The  irregu*  i 
Lir  t>et4ils,  t^igether  with  the  hooded  stigma^  hare  suggested  a  relatiotisoip 
to  Violdceie  ;  Krameriit  has  been  iHjferred  bj  some  writers  to  the  CfBrnt* 
pineou^  division  of  rhe  Le^minosae.     Most  a«tht>rf»  however,  are  \ 
that  the  near»*&t  alfmity  is  to  Sapindaceje.     Kttimena  is  raised  to  tbel 
of  Q  divHtitift  Order  by  a  few  writers,  on  aecount  nf  the  different  co 
coinpo(=!iHl  of ->  petals,  4  (often  free)  st^iinenft*  iimi  l-eelle«l  ovarr» 

Distribution. — k  Inrire  Order,  nearly  hnlf  the  specieR  of  which  are  com- 
prised in  the  p^enus  Ptihjfftdn  and  m*  very  gx^nerally  distributed;  tbe 
others  are  mostly  confined  to  particulur  quarters  of  the  plohe* 

QtiAlltle«  and  tTw«. — The  planU  of  this  Oixler  ore  mo-ttly  bitter,  and 
acrid  or  a.«itriT]gent,  with  a  milky  j  nice  in  the  root     The  common  Milk- 
wort, P,  itJiftiriA^  nnd  e**peciRUy   the  form   called   P.  amara^  poaaeaaea 
bitter  properties,  hut  in  le.^  degree  than  P.  ntMh  of  North  \m«ricft. 
iStmlamia  amara  (Molucca)  is  aaid   to  be  Intensely  bitter.     The  iiiotb 
active  species  of  Pidffgaia  have  emetic,  iiurgative,  and  diuretic  properties: 
P,  Sim^ffa^  the  American  Snake-root,  with  P,  jfant/uinea  imd  pnrnurta^  tbn  ' 
Cftpe  i*  Seiytritfano^  the  European  P,  chnmfthtu^ifi^  and  the  I*,  rryj/^i/tr- 1 
riauku  of  the  Himalayas  &c.,  all  phow  this  property;  and  they  are  Hke-j 
wite  *U  Tt^puted  anti  dote<i  a^innt  the  poison  of  f*nake».     P.  fmmom  ( Jsra)  ( 
]■  Mgftided  as  u  poison,  the  properties  being-  excessively  concentrated,  j 
Pn  iimt^rm  (North  America)  i«  used  in  dyeing.     The  bark  of  the  n^Kit  of  1 
m  «Mciea  of  Mundia  contains  a  saponaceous  substance,  and  is  u^d  for  ' 
waamQg.     Kmmtria  triandra  and   other  species,  called    Hhatany,   aw 
remarkable  for  the  powerful  astring-ent  quality  of  the  roota^  which  gtrct 
ft  deep  red  colour  to  an  infusion.     Rhatuny-root  is  uaed  in  medicine^  sad 
b  emplojed  eIao  to  adulterate  Fort  wine.  * 

(TnKVAXPRACB^  ore  a  small  Order  of  plants  related  to  FolygaUceie. 
but  with  a  n^gular,  symmetrical  Hower,  valvnte  ralyx^  fn»e  stamen^  and 
atH-ds  h<>oked  at  the  chalazal  end.  They  may  be  regarded  an  regular* 
flowered  Pol^rgalas.  De  CandoUe  til ac^Hl'them*  b*,H ween  Polygalacea*  md 
IHttOfpofACMB.  They  are  slight,  he^ithy  shrubs,  growing  In  AuvtraUa: 
Idipecies  are  known,  belonging  to  the  genera  Trrmmidra^  TetruikfeMxA  ^ 
They  derive  their  name^  frowj  the  porous  dehiioenoe  td  \' 
I  and  are  of  no  known  uau.) 
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Order  XXXVL  MALPIGHIACE^, 

CSast,  Aoera^  ^ndi,    AIL  Sapindaiea,  Lmdl, 

80S,  Diatom, — Trees  or  phnibs,  often  climl>ere,  with  usually  oppoaita 
or  wborled,  nirelj  altemati;  leaves* ;  fttipules  generallj  fthort  and  iJecniuouB, 
oecAfiionJilly  laive  and  opposite  the  leavers ;  tioweis  perfect,  or  polyg^amoua ; 
alyx  *nd  corolU  5-merou»,  calyx  with  glands  at  thf  hme  of  I  or'of  all  the 
Mffment«  ;  petal.?  clawed ;  atamens  mostly  10,  often  raonadelphouw  with  a 
thickened  prmiuced  connectiye  ;  carpeb  ii,  or  very  rarely  "2  or  4,  whollj  or 
pATtljr  coherent,  often  keeled  ;  ovules  solitary  m  the  cellsj  penduloua  from 
loQg  funiculi;  f^eeds  exalbuniinuui^;  embryo  with  mostly  conyolute  thick 
or  leftfj  cotyledons. 

Illustrative  Genkra. 


Malpig^hia,  Hum. 
Byrsonimaj  Rich. 


Nitrariap  Z. 
Jiftiiisteria,  L, 


AjAz&ltiM,  ^.^The  closest  relations  of  this  Order  Eire  Sapindacea?  and 
Acenie* »,  from  which  they  are  distinguished  hy  their  syinnietric-»d  flowers, 
and  gt?rienilly  by  the  gtands  in  the  calyxt  the  long"  stalks  to  the  jwtalji,  the 
anali  diftk,  and  solitary  ovule,  Some  of  tlu^  climbing  kmdj*bave»temfl  of 
azii:)faaloua  gtmcture  with  several  woody  a-\es,  without  annual  rin|r»,  en- 
dos*^  in  a  common  bark,  or  ultimately  more  or  le»s  separated  from  one 
another.  Kiiraria^  a  ^nui^  of  saline  plants,  i»  Bometinie^  separated  aa  & 
dktiiici  Order.  The  Order  is  a  lar^  one,  comprising  many  genera  and 
ipMies,  which  latter  are  mtT*tly  Tropica  I- American.  Their  properties  are 
glBiimlly  unimportant;  many  of  tliem  hme  been  introduced  into  our 
il&fM  on  accoimt  of  their  showy  flower*.  The  fruits  of  Ma/pif/hia  f/lahra 
imd  pufnci/oiut  are  eaten  in  the  XVe^t  Indies,  under  the  name  of  Uarhiidoea 
Ohflfiieft.  3lunby  supposes  the  sedative  or  semi-intoxicating  drupe  of 
JWbTJii  iridrttiata  <  North  Africa)  to  have  been  the  Lotus  of  the  ancients, 
1^  bark  of  mo«t  kinda  la  astringent ;  the  hairs  of  aoma  Malpighiaa  atiug 
povtrMlx* 

(SftiTit&oxTLACR^  are  by  some  authors  separated  from  the  Malpighi- 
WBsm  otk  ac«7«)unt  of  the  calyx  haying  no  gland.'^,  while  the  p^tala  present  two 
■ilMitilluniiii  plates,  on  account  of  their  capitate  stigmaa,  and  the  absence 
dT  ft  loBg  funiculus  to  the  anatropous  ovule.  Tbev  are  doaely  allied  to 
twifrrir.  with  which,  indeed,  they  are  a^^cxiated  by  lie  nth  am  and  Hooker, 
kai  diflKsr  in  the  presence  of  scales  to  the  petals,  their  dnipaceoua  fruity 
Old  woody  stem.  They  ar«  shrubs,  mostly  belonging  to  one  genus^  ^fy- 
iUfm^itm,' knd  found  most  abundantly  in  J^razil ;  but  a  few  are  scattered 
all  OTtf  the  globe.  They  receive  their  name  from  the  n^d  colour  of  the 
wood  of  some  kinds,  such  aa  Erythroxylim  hypeHcifolivm  i  Mauritius). 
IW  moat  remarkable  plant  of  the  Order  is  E.  VocOt  the  leaves  of  which, 
md«r  th«  nume  of  Coca  or  Ipadu,  are  largely  consumed  in  Fern  and  in 
BlIMfnrTiil  America,  to  produce  a  kind  of  intoxication ;  ^^Coca  ''  is  said  to 
«hMis  the  nativea  to  go  two  or  three  days  without  food  ;  it  is  mij[ed  with 
pofwdccgd  chalk  and  chewed.  Several  species  of  JBryihrosfyion  are  recorded^ 
aod  two  or  Uuee  helonging  to  other  Uenem,) 


Order  XXXVIL  CEDEELACE^.     The  Ebonv  Ordee, 


Cfass.  H&Bperides,  I^ndL     Ail.  Kutales,  Litidl, 
Bmth.  H  Hook. 


Coh.  Geraaialea, 


394  Diitgnmk, — TJml>er  trees  witH  alternate,  piimate,ex8tiptilate  leav6i| 
calyx  and  t-omlla  4-5-Tiier<.>iis ;  stamens  8-1 0|  distinct^  ins4»rted  in  •» 
hyp:>K)Ti*^^>^  tlissk  ;  nvarv  wiili  -^-h  cvUa  or  3;  ovtJes4  or  more,  iu  2  rowij 
frutt  capsiihir,  tbe  valvrn  ^t^piiratiitg  from  an  angular  column ;  eeedft 
winged  ;  albumen  tbin  or  none* 

Illcstrative  Genera. 
Swiet<*ma,  X.      |      Flindersia,  R,  Br.      \      Cedrela,  L. 

Ai&iiitle«i  lie. — Nearly  rplated  to  MeliaeeaN  and  included  in  that  family 
by  most  recent  authors.    The  apedea  are  distinruinbed  ehitfllv  by  the  f     ' 
atamens  and  the  numerous  winged  ieeda.     Chhroxyloti  and  flimk 
have  dotted  leaves*    Tbe  plants  ar*^  mo«t  common  in  tbe  tropica  of . 

and  India.     They  have  IVagrant,  aromatic,  and  tonic  properties  and  1 , 

timber  is  valuahfe.  Smet^iia  Mahotfani  is  the  Mahogauy-trw ;  its  hark 
and  that  of  Cedreia  Toima^  fehrifuga,  and  other  species,  are  uised  a^  sub 
stit ute«  fo r  C iuch  ona.  Vhlwoxyion  Sicitien  ia  f umisb es  Eii#t - 1  nd \m\  Sati  ti 
wootl ;  and  an  oil  called  Wood-oil  ia  obtained  from  it  OxU^a  jantAu 
i&  the  Yellow-wood  of  Australia. 


Okdee  XXXVIII.  MELIACE^. 


Ckm.  EmftndsMf  Endi 


All.  Itutnles,  LimiL 
ei  Hook. 


Coh*  GeYiimaI««,  BMl* 


896b  JXtu^mmi. — ^Treea  or  ^brub^^  with  alternate  or  somewhat  op|>o0tl«, 
mnple  or  pumate  leaves,  without  stipules ;  floweri  sometimes  dicGnoua  hj 
abortion ;  calyx  and  corolla  8-,  4-,  «.ir  5-merou9  j  alameu*  twice  a«  m^nfJ 
euhertjut  in  a  long  tube;  anthera  se,^le  in  the  orifice  of  the  tub*? ;  hrpo* 
gynotia  disk  aometimes  cup- like  :  ovary  conipoimd*  few-  or  manv*C4<Qed| 
atyle  1 :  OTules  1-2,  rarely  4  in  a  celt ;  fruit  ^ucc^ulent  or  eapeuLiri  <  '^ 
l«ciidlea  by  abortion  j  aoe^  not  winged ;  albumen  Heshy  or  aha<utL 

ItXFSTBATlVB  GkNERA, 

Melia,  L,  I      Guarea,  L.  ' 

Ijanaium,  Bmnph.    \      Cnrapa,  AuU. 

Afflnltiea,  Jbe. — Nearly  related  to  Cednlaceip  and  Auranti«c<MO.     A  tntifvl 
distAut  affinity  is  with  >*itpindjieeit?  and  Hutnccir.     The  sppciiman*  nuiii0*T 
rou-sand  art*  found  in  the  Lot t«'r  parts  of  th**  glolie  gfntrallyj  thi*y  {■oaiwtt'f 
bitter    and   a*<triu^'i'iit  proi>»'rti«^8;   wune   aiv  |Hiwvi'fiiUv  *|>iir^uvf»  and 
eme*ticr  Huch   as  (hmi'*^  Auhtrtit  and  truhiiiintir^^  TnrXilut  entt^uyt,  Jkf 
Mi^in  Az^ia/av/t.  t'     ^  ,  or  Margosa,  of  tho  I'jwt  Indi* 

posetl  to  bavp  f»"f  "S ;  its  succulent  p*'ricarp  yi*  ! 

tijy,}      '       '    rt<jdiiv  I  *  T  ping  it,      (\trapit  tfutneetf 

fin  i.  wbic^  i-  iiTiM,    La$*A^t4m,  a  geuiis  vi 

IiAiU.. .*i^)elago,  yii !  ,..,,.  kuit  called  Laug«al  or  L.< 

Aycf-Ayer. 
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Order  XXXIX.  AURANTIACE/E.     The  Orange  Order, 

CEsM.  Heep^ndes,  &dl.    AU.  Rutoles,  Lindl 

3M  l>u»pMtf. — ^Trees  or  slmtbd  with  sT»CK>tb|  gland ular  HiterDate 
laATM,  the  blade  jobited  to  the  pt'tiole ;  flowers  regtikr,  bfnijajjbr*idite, 
S-d^-meroiu) ;  petals  and  staineti^  inserted  on  an  hypog^  noui^  di^^k ;  stamens 
with  rial  filamc'Qtjiy  distinct  or  coherent  into  one  or  several  pann-ls ;  ovftiy 
mmfiy -celled,  st^^le  dng"le,  tf*niiiiial ;  fniit  polpy,  oft^n  willi  a  glandular 
leathtfty  rind;  seedd  without  allmmtni ;  embryo" with  thick  flesshy  cotyle- 
doua  and  a  short  rtidicle  next  the  hilnm* 


Triphasia,  Ltmr, 

Rindoa,  Arn, 


Cookia,  Sanner, 
Feronia,  Cc>rr» 


Citrus,  L. 


d— ■ — ^The  plants  of  this  Order  are  by  lientham  and  Hooker  clasaed 
I  a  tribe  of  ^ii/acvr^jand  are  nearly  related  to  the  MeUacete  in  tbo  struc- 
tmre  of  the  flowers,  and  still  more  closely  U\  Aniyridaceo?.  In  general 
tbcy  a^'  dislin^ishahle  by  the  doited  leaves,  with  the  blade  (hiniple  or 
fOOipoiind)  articulated  to  the  jit^tiole,  the  deciduoin*  inibrieated  petals^ 
Aid  th*'  Hurculent  findt.  The  relation  to  Itutace^e  is  rendered  clearer  by 
oocsaalonal  inons*tros«ities  of  the  iVuit,  from  which  soioe  of  the  carpels  px>w 
OQt  Uke  homa.  Sometimes  a  aei^ond  circle  of  ciirpel^  is  produced,  forming, 
m  it  were,  a  double  concentric  fruit,  comparable  in  some  measure  to  the 
omiytioQa  in  the  PomepTtmate,  where,  boweyer,  the  whole  fniit  is  eo- 
rin»nd  in  the  excavated  receptacle.  The  ^rkIs  ol"  Oranjre*  often  contain 
t«^  •snbryos ;  and  they  are  remarkable  for  the  development  of  ramified 
ions  of  spiral  vessels  at  the  chalaxal  end,  w-itbin  the  testa,  also  for 


i  pMriiliiir  coloration  of  tbe  iimer  coat  of  the  seed  in  this  situation. 

Dlatrttmttou. — Chiefly  East-Indian  plants,  but  dillbR^d  by  cultivation 
dnouig^hout  the  tropics,  and  even  in  the  warmer  temperate  regions. 

Hn^ltfltf  a&d  Uses. — The  mo^t  remarkable  parts  of  these  plantd  are 
tiiatr  frtiit«;  iho&e  of  the  genus  CStru^  being  annmg  ihi'  most  valuable  and 
bitft^ksown  of  imported  fruits.  The  species  of  Citrus  nre  not  clearly  de- 
fiiieiL  in»ich  difference  of  opinion  exi,«ting  an  to  the  specific  distinctness  of 
c  '  *  mis,  which,  ajs  in  most  cultivated  plants,  are  much  confused. 
f  ttm  is  the  connnon  Sweet  Orange ;   C  Bttfarmim  or  C.  iuh/an\ 

ijf  Seville  Orange,  seems  to  be  known  only  in  cultivation,  and 
..]  by  some  to  be  n  varietv  of  the  preceding.     i\  Benjumia  is  the 
I  OTllerv^inji.f  nninge,  which  is  luso  regarded  as  a  varietv  of  C. 
Zsmtftia^  the  eul  sevt  Lime;   (\  acidu  is  the  Kast-IndianXtme  ; 

n  UnuMilum  IP  r  ly  Lemon  ;  t\  Ltimm  is  the  Swoet  Lemon,  cul- 

t  1  he  Sinitii  t»l  JCui-ope  ;   C.  medica  ia  the  Citmn ;   C  decumana  h 

ti  ck:  CV /Vircfi/Mitne  Forbidden-fruit;  C. /^//i/Wmcwi  the  Pom- 

KjM^f    and  t\  Japonira  the    KuiuquaU    All   the^  fruit«   have   an 
ttt   pulp,  wbicb  vtiries  cbieflj  in  the  degree  of  acidity  and  the 
nmiliiT  amma ;  that  of  (\  liitfamdia  ia  alao  hitter.    The  rina  of  all  ia 
h^piant^  fnim  the  presence  of  imlxxlded  glands  containing  ea^ential  oil  of 
■   Uer  chiimct»n-;  the  llow«r»  partake  of  the  aromatic  quaiity. 
1  is  ubtaincd  Ironi  the  dower  of  C.Bigaradia\  but  the  oil 


8TSTEJtATIC  BOTAHT. 


rtf  the  rind  is  also  used  fiir  niftkiug  Orange-flower  water.    Oil  of  Bem- 
inot  is  from  the  flower  mid  rind  of  the  fruit  of  C  Bvrgamia;  huHe  de  Ci- 
drat  from  C  nu-tfica;  the  easeiitial  t)il  of  the  Leroon-rind  is*  also  largelj 
usecL     The  rind?  are  abo  valued  for  their  bitter  and  aromatic  propertiei 
when  dri^d  or  prest»rved  with  augar.     The  dry  rindfl  of  Oranj^^i?,  Lemon 
&c,  are  used  a«  stomachics  in  medicine,  in  iiifuj^icms  nnd  tinctures; 
are  alao  employed  in  the  preparation  of  liqut'Uffi  and  cordials,  auch 
Oura^oa  kc. ;  the  fmit|  rina,  and  pulp,  when  preserved  with  sugar,  f 
**  manual  Ado,  ■'  the  he.^t  being-  made  fhtm  the  Seville  Orange.     The  i 
of  the  Lime  and  Lemon  depends  chiedy  on  the  presence  of  citric  aoid 
rendets  them  very  valuable  aa  antiacorbutic  agenta.     Ju/lr  MarmdoM 
a  delicious  fruit,  which,  however,  ia  laxative.    The  rind  i»  ii«ed  as  a  ver-~ 
m^ifuge.     Cmkia  piutvtutn  yields  the  Wampee,  highly  valued  in  China  and 
the  East- Indian  archipelago  \  and  the  fruit*  of  other  plants  of  the  Order 
are  eaten.     The  wood  t>f  all  the  treet*  is  hard  and  rompaet ;  the  foliiifft| 
aharos  th«  fi^agraut  character  of  the  fruits,  containing  abundance  of  gUndl! 
filled  with  aromatic,  bitter  essential  oib*    The  Orang**,  Lemon,  and  their^ 
Yftrietiea  are  largely  cultivated  in  the  South  of  Europe  in  the  open  airt 
and  in  our  comservatories  they  are  ever}  where  prized^  toth  on  account  < 
their  striking  appeartmee  when  in  fruit  and  the  delicitniB  perfume  of  thai 
flower».    Orange-  and  I^mon-  tree*  are  wonderfully  prolific  of  fruit ; 
the  planta  retam  tli»-ir  vitality  with  great  obstinacy  when  taken  frotn  1 
ground  and  transported  to  a  distance,  and  when  they  are  uiuldplied 
cuttinga. 

Order  XL.  LINACEiE,     The  Flax  Obder. 


CIam.  Ondnales,  Endl. 


AU.  rjeranialeft.  LI 
Btnth.  et  Hwk. 


idh     Coh,  GeranifllQ 


397.  Diagnosis. — Ilerbft,  or  »oraetimes  shrube,  without  atipulea  j  with 
^ilar  aymmetrical  hermaohrodite  flowera,  4--5-merouj*  thriiughout;  eaJvi. 
imbricated ;  petaU  convolute  in  lestivation ;  stamens  5^  coherent  at  tlif 
baae,  o(U*n  with  intenening  sterile  stamens;  ovary  compound,  of  abcml 
at  many  carpels  as  there  are  sepals:  styles  distmct;  capaiue  many*eel]i>dy 
each  cell  divided  more  or  le*s  perfect Iv  into  two  bv  a  false  septiaii  froin 
the  dorsal  suture^  each  compartment  with  one  s^ed,  WTiDg^  A  straight  oilj 
embryo  and  with,  or  mrely  without,  albumen. 

iLLUSTIlATn^K  GKNEttA, 

Linum,  L.      |      Kadiola,  DtBen, 

AfllBttJf*. — Moat  nearlv  related  to  Oxiilidacete,  but  Hkewiae  < 
with  CaryophyllAcefef  Malraces,  and  Oeraniacero  by  the  general  4 
of  the  flowers,  the  coherent  stamens,  Sec* ;  but  the  simple  entire  le4iv«e  j 
the  peculiAr  structur*^  of  tht^  caj»»ule  are  verv  ilLitinctive  marka.     Piroiii 
Mnlpighiiiceft?  they  differ  in  their  glandless  calyx. 

XHatrltratloii.— A  small  ( >nier.  generally  dimued,  but  most  abundantly 
po  in  Europe  and  North  Africa. 

QuallUM  ftnd  Uses. — TJmtm  raihitriieiim^  a  native   wet*d,  haa  actlfe 
pturgative  properties ;  hut  the  moM;  important  plant  of  the  Order  k  L* 
,  the  Ubar-fibrea  of  which  constitute  Flax,  whila  the  i 


1 


ilttmetim  f 
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known  as  Linked,  yield  a  raost  valanblo  dn'ingr-oil,  and  thtjir  cake  forma 
Ml  eaoellent  miit«nii1  for  fjittt^ning  CEittle*  'The  flowers  of  nifluy  species  of 
I  are  very  showy  (Mue,  yellow,  pink,  &u,),  but  are  moiily  fugadous. 


Order  XLL  OXALIDACEiE.     Wood-Sorrels. 
0wa.  G  mi  Dales,  JSndJ,    Ail.  Oeraniales,  Lmdl, 

$86b  IHagntmii. — Herbs,  or  rrurely  shnilis  or  trees,  with  an  acid  juice ; 
mostly  compound  leBve»  ;  reguhir,  sytmuetrical,  bernmphrodite,  5-meroua 
flowers;  calyx  imbricated,  and  petals  convolute  in  je.HlivatioD  j  atamens 
10^  floine what  mou  ad  r  1  pb  o  us  ;  8ty  1  e s  5  ^  itppa rate ;  caps  u  1  b  6-celled,  ee veral- 
wcdcid  ,  seed«  albiiniiDou!! ;  embryo  fitrai^'ht  or  curved. 

iLLuaTEAxn^  Genera. 
Oxalia,  L.      |      Avorrhoa,  L, 

JUBnttlcs* — Nearly  related  to  GeraniaeeiB,  with  wliich  Bentbani  and 
Hooker  uniu*  tht?m.  Fn>ra  Linm^efle  thi*y  may  penernllybe  distitig^ujsbed 
by  tbcir  compound  leaves  and  albuminous  iiteds;  but  tbe  septa  or  the 
ai|itult!«  of  fbttt  Order  afford  the  most  eon!*tant  distinction.  The  set^ds  of 
•Qvv'itf  iiave  ao  elastic  Heiihy  coat,  which  opens  with  elasticity  and  expeU 
tt»  0iieil  when  ripe.  Some  reg^ard  this  an  an  aril,  others  as  n  development 
of  l3bm  levtft.  Tne  leaves  of  many  kinds  are  sensitive,  especially  Oxalis 
•nd  Averrhoa  BUintbi;  but  otbcra  p'>*j«egs  the  tjitttlit)'  in  lower 
0«  hupkurifidia  anl  some  other  species  have  pbyllodes  (§71), 
Diatribaiton. — A  rather  larp-e  fJrder,  tbe  members  of  which  are  pene- 
•^f*  *'d  in  temperate  and  bot  climates  ;  most  abundant  in  America 

•J.  <  iipeof  (hkhI  Hoji**,    Tbe  Bhnihby  kindwbelon^r  to  botclitiiate*. 

5|ttnfi**—  &nd  UMc^Tbe  mo^t  marked  pmperty  of  Ojrnii^  h  the  acid 
IBM.  diipending  on  tbe  preM?nct»  of  oxaliir?  arid.  O.  AtettmrlJa^  Wood- 
forfftl,  abound*  in  our  woods.  Averrhttft  Bihmhi,  the  lilimbinjart  A.  Ca* 
wmmMiM^  tije  Cammbole  of  tbe  East  Indies,  bave  acid  fruits  which  are 
MfttD  by  the  natives,  but  used  chiefly  as  pickles  by  Europeans,  Some 
■paoidi  of  Oxali*  bave  tubers  furni^hin^  wbolt  some  focid*  0»  cretmta 
Allif '  hi)  is  Ui^ed  like  potatoes  in  Columbia;  O.  Dcp^m  bns  mots  us 
■iipe  m  «maU  parsnips.  Tbe  tubers  of  0.  tittthelmihtwa^  tbe  Mitcba- 
'iO  of  Abyssinia,  are  said  to  be  valuable  as  an  anthelmintic.  Many 
\  are  cultivated  on  account  of  the  beauty  of  tbeir  flowers. 


Ordbr  XLII-  GERANlACEiE.     Crane's-bills. 


arumal««,  MnH, 


AU.  Gerania!ei»,  Lindl 
Bentk  €i  IIoaL 


Coh,  Geraniales, 


389.  /)tW«7no*T«,*"Herba  or  shnibs,  with  articulated  swollen  stcin- 
joilito ;  opposite  or  aUernate  leaves,  and  membranoue  stipules  ;  regular 
or  irPBipilJir,  pyinmctrical,  hermaphrodite,  5-merous  Howera ;  sepub 
iinlificftlMi  and  petab  convolute  in  sc^ivation ;  stamens  mostly  10,  co- 
;  At  the  base,  the  alternate  ones  shorter  and  sometimes  barren ; 
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carpels  5,  adherent  to  a  central  prolonged  axis  (carpophore),  from 
which  they  separate  when  ripe  by  the  elastic  curling-hack  of  tbe 
segments  of  the  style,  currying  away  the  1 -seeded  dehiacGiit  cocci* 

CharttcUr, 

Cahjx :  Mp(th  5,  rihbed,  persistent,  more  or  lesa  unequal,  imbrieftled ' 
in  the  bud* 

Corolh :  peiuh  5,  or  rarely  4  (by  abortion),  clawed, 
equal  or  unequal,  twisted  in  a^ivation,  sometimes 
peri^^noufl. 

Skimsnu  mostly  monadelphous,  hypogynous,  10  or  15, 
tome  occasionally  abortive. 

(hary  of  5  carpels  cohering  with  their  long  styles  to 
an  elongated  column  from  tbe  apex  of  the  recejj- 
tacle»  each  1 -celled,  2-ovnled ;  siltjtnas  distinct. 

Fruit  composed  of  5  1 -seeded  carjK'ls,  wbieh  sepa- 
rate below  from  the  central  carp*3pbore  (fig.  355), 
their  persistent  styles  curling  up  and  remaining 
ttttached  at  the  summit ;  each  cari>el  bursting  in- 
ternally to  diacharge  its  seed ;  s^ed  exalbuminouii,  Fruiijirtin 
with  a  convulutiKl  embryo. 

Illi  HTBAT1V1E  Gxmou. 

Erodium,  II^nL       I      MooAoaiii,  L. 
Oenuiiiim,  HirU.     \      Folargoniuiu,  M4rit. 

AfflnltlfiL — Many  pnints  of  AJBrnty  exist  with  Oxalidjicf*m,  1 
fiabaminaceie,  likewise  with  Tropieolaceift,  and,  Itiss  impnrtanl  i 
ZygophyllaeeflD,  The  arrange meut  of  the  earpt^ls  round  a  column^  tlw 
pilmftte  leaves  of  some  kiniLs  the  moaadelphouj*  sUtnenn^  aud  the  eofi* 
voluied  embryo  cau:^  a  gixid  deal  of  rcsemhlance  to  «onie  of  the  Mal- 
V$ceie.  The  peculiar  fruity  the  stipule.-*,  tiie  j<wollen  joiats  of  th4»  rftm^ 
and  the  eouvoluted  emLr>'0  Beparot^  thift  Ordnr  from  the  neanNit  alii«a; 
from  Jklalvacete  it  may  lie  diatinguii^hfHl  at  onee  hv  the  imbricated  asiti- 
ration  of  the  calyiL  Pdargomum  U  remarkable  ior  a  i<pur  or  pouch  »1- 
tending  from  the' bate  of  the  calvx  and  adherent  to  the  peduncle.  Mnii 
of  the  plants  have  aromatic  oil  contained  in  glanduhir  haira.  gi\iiig  • 
miinky  or  oth^r  i*tn^ag  odour. 

Distrlbatloti.^l*he  species  are  numorous.  Geramum  and  JSrodimm 
belong  chiefly  to  the  imnperate  part*  of  the  Northern  llenihiphaiiw 
J^larfonimm  abounds  at  the  Cape  ot  Good  Hope,  aud  oecttns  in  Auatfilia. 
One  species  is  found  in  Asia  Mmor. 

QmiHtt—  and  Uses. — Astringent  and  aromalic  properties  an»  ismttnL 
The  common  weed   O,  Hi^rtianum^  hod  a  rppntalion  fori  \  tba 

G.  maeu^aturnt  or  Alum-root  of  North  AmericH,  U  a  powt  rnsDl| 

oootaixuQg  a  Urge  amount  of  tannin.  11>e  Mp^iiis  of  hnxtmm  whkk 
fOkil  a  miiakjr  odour  are  said  to  have  idmikr  priip^rtii^a  Bomt  baft 
titbifotts  roots ;  that  of  Pdarffomum  iristr  is  eaton  it  the  Capa  of  Good 
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Hope.  Hie  species  of  Bdargomum  are  remarkable  for  the  beauty  of  their 
flowers,  which  are  more  or  less  irregular  and  spurred^  and  have  great  sus- 
ceptibility of  improvement  by  culture,  and  a  tendency  to  run  into  yarieties, 
rendeiing  them  established  *^  florist's  flowers/'  Many  of  them  have  zones 
or  belts  of  colour  in  the  leaves.  The  species  of  Geranium  proper  have 
regular  flowers  without  spurs. 

Order  XLIII.  BALSAMINACEiE.     Balsams. 

Clan,  Gruinales,  Endl,    AQ.  Geraniales,  Lindl, 

400.  IXagnons, — Annual  plants  with  succulent  stems,  full  of  bland 
watenr  sap ;  flowers  hermaphrodite,  very  irre^lar;  stamens  5,  somewhat 
uited ;  the  fruit  mostly  bursting  elastically  when  ripe.  Embryo  straight, 
szalboiniiious. 

Illustrative  Genera. 

Impatiens,  L,      \      Ilydrocera,  Blum. 

AflBlliMy  *o.  — This  Order  is  nearly  related  to  Geraniacese,  and  is  included 
m  that  family  by  Bentham  and  Hooker,  but  may  be  distinguished  by  the 
want  of  the  peculiar  carpophore  of  that  Family,  and  by  the  much  greater 
inegularity  of  the  flower;  the  irregular  flower  also  separates  it  from 
IhuuidacesB  and  other  allied  Orders.  This  irregular  flower  does  not  really 
depart  widely  from  a  symmetrical  condition  :  it  is  completely  5-merous, 
except  in  the  suppression  in  Impatietts  of  the  petal  opposite  the  bract 
(which  is  developed  in  Ilydrocera) ;  the  two  small  lateral  sepals,  the  spur, 
and  the  double  segment  on  the  oppo:«ite  side  to  the  spur  form  an  imbri- 
cated calyx  of  Ave  parts ;  the  odd  petal  opposite  the  two  confluent  sepals 
is  suppiessed,  and  the  others  are  generally  combined  into  two  2-lobed 
bodies,  but  are  sometimes  fri^e  ;  in  single  flowers  the  stamens  alternate  with 
these  ;  in  double  cultivated  flowers  a  second  corolliue  cii*cle  of  tive  petals 
■ometiinee  appears  in  the  place  of  the  stamens,  and  the  stamens  alternate 
again  with  these.  The  structure  of  the  ovar}-  and  its  mode  of  dehiscence 
are  aUo  deserving  of  notice.  The  name  of  the  genus  Impatietut  is  derived 
from  the  elasticity  with  which  the  capsule  bursts  when  touched  after  the 
•eeds  are  ripe.  The  species  are  rather  numerous.  A  few  are  scattered 
over  the  globe;  but  the  majority  are  East-Indian.  Their  properties  are 
unimportant.  /.  BaUamina  is  a  valued  tender  annual  plant ;  /.  Noli-me' 
immgert  grows  in  the  north  of  England  ;  and  /.  fuix>a  (North  America)  is 
■aturalized  in  some  places  in  Southern  England. 

(A'lViANACEJE  are  a  small  Order  of  South-American  herbs  or  half- 
shrubby  plants,  related  to  (leraniaceae,  but  having  a  valvate  calyx  and 
albuminous  seeds.     IVoperties  unknown.) 

Ordkr  XLIV.  TROPiEOLACEiE.    Garden-Nasturtiums. 

CfoM.  Gruinales,  Endl,    All,  Malvales,  LindJ, 

401.  Diagnofu, — Smooth  trailing  or  climbing  herbs  with  a  pungent  juice ; 
kaTat  alternate,  exstipolate;  flowers  axillary,  irregular,  perfect;  sepals 

u2 
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d-Oy  the  upper  one  spurred ;  petala  1-5 ;  st&mens  0-10^  pengrnooB,  dis- 
tinct;  oviirv  superior,  of  3  or  i>  carpels;  style  single;  stifnnaa  3-6; 
ovules  pendulous,  1  in  eiich  curnel :  fruit  dry  ;  carpeU  sppurating  as  ia- 
dehiacent  acbenes  from  a  cetitraJ  axis  ;  seeds  large ,  exalbummous, 

iLLrSTTlATTVK  GeNEEA» 

Tropmolum,  L.      |      Cbjmocarpus,  Dan. 

Amnmi»t  Ike* — A  BUiall  Order  of  plfluts,  uativeH  of  the  temperate  parti  1 
of  South  Aiuerica,  related  to  Malvii<?eiG  and  GeraniaceiB,  and  included  ill  J 
the  Ifttter  Family  by  Benthaiii  and  Hooker.  The  gmn^  Tropttalnm  con- 
tains the  garden  Nastiirtiunis,  or  Indian  Cresses,  notable  for  their  pun* 
jrent  juice,  aomewhat  like  tlmt  of  rrueifene.  Varioiis  species  hare  a  I 
tuberous  root;  thfit  of  T.  iubtromm  is  euteu  in  Peru.  The  npiir  of  thai 
calyx  of  Trop€^lum  is  curious,  re>?einLlMiff  thut  of  Pthn/ontnmf  hut  ifl  I 
free  from  the  peduncle.  In  porae  cases  it  would  !*eem  to  be  n  tubular  I 
procep*  from  tlie  rerejptaf^le.  Tbe  flowers  are  moptly  Rbowy  and  of  gn^at  j 
variety'  of  colour.  The  C'nuary  Creeper,  T.  prreffnnum  or  atluneum^  ; 
be  noticed  for  the  power  of  the  fulJ-trrown  plant  to  obtiim  its  nour"  " 
apimreDtly  aliua<^t  entirely  from  the  atmosphere,  and  for  it,«  (dimbij 
twining  ita  petioles,  like  Clematu, 

(LnorANTHACF-^.  a  BmaJl  Order  of  North -American  plant<«,  are  ehiaflf 
dintinguinhed  from  Tropfeohcefle^  with  which  they  are  as^ocinted  in  Ilia 
family  Oeraniaceof  by  Betithain  and  Hooker,  by  their  refiiilar  flow«n^ 
erect  ovules,  and  the  adherence  of  the  stamens  to  the  calyx,  Tbeir 
properties  ore  an«dojrou{<,  LimnmithcM  (Califoniia)  haa  showy  0<3 
FkFrhia  (United  States)  ia  a  mere  ve«d.) 


Ordbk  XLV.  ZyGOPHYLLACE.E.     Bejin-Capkb«: 

Cftuy.  Terebinthinre,  Endl    AIL  Kutalca,  LmdL     Coh,  Qenmia]a% 
Hook,  H  JientA, 

402.  DMpnoBis, — Herbs,  shrubs,  or  trees  with  opposite  stipulate,  mostly 
in  I  '       te,  not  dotted   lear<^ ;   calyx   and   corolla  4-5-ni- 

]>t  •  -itivation  ;  itfamens  twice  as  many,  hvpog^Tious,  1:1 

at  ill.    ui„  „  of  a  scjile  ;  ovarr  «imple,  wirrouud^l  by  JrUnd*  01  «  i.«,.«..^ 
disk,  more  or  lf>as  deeply  4-6-lobed,  4-5 -celled;  fruit  cftp^ular; 
valvular  or  iato  cooci ;  few-deeded ;  albumen  ^aiing  or  noneu 


Tribulus,  Tmrftef. 
P**ganum,  L. 
Fagonia,  Tournrf, 


iLLtrsmATm!  Okxriia. 

Zygophyllum^  L. 
Larrea,  CaiK 
Quaiacunv  Plum* 


MelianthuB,  Z,  <  f  I 


Amttltfea.— Thijf  Order  is  Terr  doeelr  allied  to  Ruta^eejo  {hw 
habit,  the  sral^'  stamens,  and  dotlew  Wveti)  through  I\rffanuf/> 
placed  here  chiefly  oa  account  of  ita  stipulftiCi  not  dotted,  oppotitc  U- 
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With  Simiimbareflp  it  a^rrees  in  the  attach rapnt  of  the  stamens  at  the  hack 
of  a  8Ciile,  but  difTe'r^  in  the  short  styles.  MehanthuH  i«  an  imnmAloua  g«nii8, 
which  by  fome  authors  is  taken  a<i  the  type  of  a  ilistioct  Oixler  supposed 
to  hATe  it»  nearest  r^Iationn  in  (lerMnia^^ero  and  Supiudftcefi?.  They  are 
closely  reUted  to  Malpighiaceao,  but  differ  in  their  glandless  ciifyces, 
•caly  stamenit,  kc, 

IHatrfbiitioiu — The  species  are  not  very  numerous,  and  are  chiefly  found 
in  the  warm  temperate  regions  of  the  g^lobe.  Zt/tjojt/ti^l/um  and  Tnbulus 
m  ttgpecifUly  charactemtic  of  dry  regions  of  Ejrypt,  Arabia,  imd  Scinde* 

tliMmtlm  maid  JJtm, — The  eo-called  ^um<reMinf  nuaiacami  is  denv«'d  from 
Omtiaeum  vfficmatt^  the  bark  and  wood  of  which  are  al$o  employed  as 
dtapbor^tic  and  sudnritic  ii^enta  ;  O*  sanctum  ha.*?  j*inular  properties.  The 
|««iTe»  of  these  and  of  Porliera  are  used  in  pi  net?  of  soap  for  eeouring 
in  the  West  Indiej*.  The  remarkably  hard  wood  called  Ligimm  ViUe  ie 
ftrrived  from  Gtmiaeum  officinak  or  some  other  apeeies ;  all  the  arborescent 
plajiL*  of  this  Order  have  extremely  hard  wood.  The  tlowers  of  Zt/ffO' 
jiKiiUum  FahiUfo  are  used  in  the  Ea.st  forpickles^  under  the  name  of  Bean- 
cApfTR,  The  steeds  of  Peffannm  Harmitkt  are  used  ss  spice  in  Turkey,  and 
»l-vi  in  t  \\v  pruducticn  of  the  celebnited  Turkey *red  dye  for  cotton*  Lnrreu 
mg^icami  l§  known  hy  the  name  of  the  dreaaota-piant  Zygopliyihm 
as  ft  very  bad'  odour. 


OaDEa  XL VI.  EUTACE^.    The  Rub  Order. 

Ctwt.  Terebinthinte,  EndL    Ail.  Rutalefl,  Lindl.     (hh.  Geranialea, 
Jirnth.  H  Hook. 


IHaptmis. — Herbs  or  trees  with  Pimple  or  compound  exstipulate 
I,  dotted  ^nth  transparent  glandn  containing  aromatic  or  acrid  oil ; 
n?lfiilar,  3-5-nierous ;  the  stamens  equal  to  or  twice  as  many  as  the 
;  the  2-6  pistils  si^parate  or  combined  iuto  a  compound  ovary  with 
J  J  oeUit  sessile  or  raised  on  a  prolongation  of  the  receptacle  (fijno- 
i)  or  elandular  disk  ;  style  simple,  or  dividt^d  below  ;  fruit  'w^th  the 
"s  dtfieT  coherent  or  separating  and  bursting  by  one  or  both  sutureij ; 
to  pairs  or  solitary  ;  albumen  present  or  absent^  radicle  superior. 


iLLtrsTnATm;  Gknbba. 

Eriostenion,  Smtth. 
Corrt^a,  Smtth. 
Bioema,  L, 


Barosma,  WWd, 
Dictamnus,  L. 
Huto,  Ttiumef, 


t^This  large  Order  is  aometimes  divided  into  two,  Rutacea& 
,  the  latter  including  the  greater  part  of  tbn  genera  ;  but  the 
aet*m  in^uliicient — the  BoronieiP,  whith  have  the  separable 
irffirarp  nrpposed  to  be  charactenstie  of  Zlio^fiefTj  having  albuminotia 
tmA^  '■■■'*■     The  Order  is  connected  with  ZygophyMaceii*  bv  P^ffa- 

i^a»  ,   ,  .  ited  al»o  to  Xatithoxylaeese,  which  are  p«*rh*aps  merely  poly- 

I  RiiUuxm.  Then?  is  also  an  affinity  with  AuraDtiacete  ( which  difTeri 
Wf  hi  the  ihut;.  and  with  Aoacaitliaceaa.     €&rrea,  with  its  mono- 
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petaloufl  enrol  1a,  fleems  in  njypTn&rh.  ¥*ricn^^m,  to  wbirli  tlip  Borrmuw 
haTo  mijrh  rf^fwniljlane**  in  lifti)it.  From  Sim/inibaceflp  nnd  Terf*ltinthftce« 
RutJils  differ  in  thHr  frknHiiW  leaves  and  m  the  nature  of  tho  fniit. 

IMrtribntloii. — Huta  nnd  its  allieJ*  lire  fmmd  «*hiettv  in  Eiiro^^e  And 
North  Asia:  Dimmn,  Baro^tmrt,  &c,  nt  the  Cape  of  Good  Hop^ ;  Borfmi^^ 
Ertnfffenwfh  ^f"*  in  Ausftrnlia ;  and  Qalipm^  E$enheckkL,  and  their  related 
g^n^ia  in  Equinoctial  America. 

Qualities  and  Uaoa. — Generally  ivnmrka>>k*  for  a  striinfir  aromatic  or  fwtid 
odour,  and  pi*8*«ainpr  antispafimmlic  nnd   tonic   prop#»rtips,      Angostura 
bark  i**  derived  from  Gah't^fj  tiflirimdijt,  and  apparf^ntly  from  G.  CH*pana 
(Bfmnlawfin  irifotiatu) ;  M*damlK>  bark  probahlv  from  ?ome  allied  plant. 
The  hark  of  E^enbechin  Mnptgn  i^  n»ed  in  plao**  of  Cinch nna  in  Brajil; 
and  that  of  Ticftreft  frbriffff/n  is  another  of  the  **Quinafl  "  of  Brazil.     Ihe 
Bitcku  plants  of  South  Africa  ar^  species  of  Enrmma^  Difj^may  and  their  j 
allies;  their  folia^,  which  i»  extremely  glandular,  has  a  Tcry  fltronj^ 
odour;  and  D.  rrenaia,  wrrahfntfa,  and  others*  are  u*ed  aa  antif^paamodie  i 
and  diur<*tjc  amenta.     The  leavt*^  and  tinripe  fruits  of  Rue  ( B»ta  ^^m^o* 
lejw)  are  antispa/jmrHlic,  and  are  nUo  said  to  be  emmeuAffOjtu©  *w*d  anthel- 
mintic: B.  mnntntw  i.«i  acrid ;  and  it*  juice  \9.  deacnHed  as  reaicatintr  th«  ] 
akin,  and  even  pniducin^  erysipelas  and  ulceration.     Tlie  leavea  of  OMTttiJ 
nUm  and  other  flp**ciefl  arf?  w^  bv  the  settlers  in  Australia  f ^r  Tea.  MaiiTof  I 
the  Rut^cejp  nre  favourite  jrref^T^inuwe  pknt*,  pneh  aj*  Borfmta,  ErifMiemtm^ 
Ac.     Dicfamnm  Frnritu^Ua^  a  South- Euro loefln  plant,  common  in  our  (rar- 
denflJsTery  jrlandular,  and  it  is  paid  that  the  volatile  oil  rendem  the  atino- 
Fphere  about  the  plant  inflaramable  in  verv"  hot  weather.     This  acctiitxil 
requires  C'  inlirmation.     Theee  glandular  plauta  are  of  course  very  inflam* 
inable  in  them«udves. 


Okber  XLVIL 


XANTHOX\XACE/E. 
Order. 


The  Prickly- J 


Clou.  TerebinthiuflP,  Endl     AU,  Eu(al*a»  LituV. 
Bmth.  d  Hook. 


Cok  GenuiialQai 


404.  IhtifTfum*, — Tree*  or  shrwbt  with  alternate  or  oppttHlA,  MDi|ik  «f 

compound,  dotted  leaves,  and  flowers  reiiemblinjr  those  of  IluUee»  in 
almcitst  every  ref«pect  except  that  thpy  nr**  constantly  polvfiramoua,  and 
Boinelimea  have  succulent  fruit ;  seedii  albuminoua. 

Ill vhtr attvk  Q  knkr a. 
Xanthoxylofi,  Kunth.      \      Ptelea,  L, 

a<»f»ltt#«.— The  Xanthoxylacem  are  united  bv  ftome  autbofTi  with  the 
Hutftcrrr ;  th«  jr  mon>  reuiote  r»dfttion«  are  with  Auranti«cea>  and  Ana- 
cardiftceir,  which,  however,  not  only  differ  in  their  fruitj*,  hut  their  seed* 
Have  no  aibumeo*  There  i*  a  considerable  nthnity  to  the  Kuphorbiac««' 
and  to  Frnjimtjf  ftToonjr  the  Oleacea?,  Ptrlea  haviufr  even  a  aamaroid  ffuit. 

DlrtriboUon,— Thi'  s|ie<ief*  are  not  very  nunieroiift,  and  ftr^  gviflfattY 
diatrihut««d,  but  ar»^  mrtst  abundant  in  America, 

Qnallttoi  apd  Ummi.— Pungent  and  aromatic     JEawlioiylgii,  a  gwiw  tt* 
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in  Ncirth  and  South  America,  as  well  afl  in  Indiflp  China,  ifec, 
iBUoeotlT  possesj^es  tbe*?*?  pliamcierp^  its  species  being-  commonlv  calkd 
Peppers  in  their  nfttive  coimtrieA.  X  Chn^  undfritxmeum  (North  Ame- 
rica) are  powerful  diaphoretics  and  sudorilicH ;  A',  m'tidum  (China)  has 
t  similar  reputation;  X.  hijetnale  (Bmxil),  X  piperitum  (Chinft)^  &c.  are 
iittlog^u«.  The  unripe  capsules  of  X.  Eheim  arc  aromatic,  resembling 
The  fruit  of  PMra  has  a  strong  aromatic  bitter  taste,  and 


f-peel. 
ha»  been  used  aa  a  subatitiite  for  hops. 

Orbke  XLVIII.  SIMARUBACE/E.     The  Quassia  Order. 

C^am,  Terebinthinne,  Emtl.     All  Rutales  LindL     Coh.  Geraniales, 
Benlh,  el  Bo^iL 

405.  Diti^fmiA. — Tr«*eH  or  shrubs  with  alternate  exsti pidate  leaves^  with- 
out dots,  usually  compound  ;  ealyx  and  corolla  4-5-iiierrius  i  stamens  8-10, 
meh  <ia  the  hack  of  a  scale;  anihere  bursting  lon^tudinaOy  ;  ovtiTy  stipi- 
lrt*,4-5-lobed:  fruit  of  4--5  indehipc**nt  dnip**s  round  n  common  recep- 
ftKl%  or  capsular  or  Famaroid,  with  1  pendiiloua  exalhuminous  seed  in 
mtk  oompnrtment. 

iLUJgxnATivK  Gbnkba. 
Qnasna^ /^,  I      Simaniba^^t//'/.      I      Picraama*  ^/um^. 


w— Belong:tnjEf  to  the  Rutaceous  gr*>*ipF  the&e  plants  are  most 

tlottij  ■ili^  to  the  Zygophyllare/e  by  the  stamens  and  dotleftii  leaves,  to 

l9lt  Oelinmcpaa  br  the  deeply  lobetl  ovary, — dilferinji  from  the  former  in 

•Iructure  of  ihe  fruit  and  the  number  of  seedfl  in  a  cell,  from  the 

*  br  the  absence  of  a  larjye  disk  and  th^  dehin^ence  of  the  stamens, 

ItrllMitlon. — A  small  Order,  the  members  of  which  inhabit  South 

Aaarlcs^  Afrira,  tho  East  Indies,  and  the  Malay  archiplago.     CMeorum 

wem»  in  the  Me^iiterran^'an  district 

g«Alitl««  and  Ueea,— The  moat  striking  property  is  (rreat  bitternefls, 
^*W'  re  used  aa  tonics.     Quassia  or  Bitter- wood,  used  as  a  tonic, 

•  ri  ,  and  00  a  Bubstituto  for  hops  in  beer,  is  derived  from  ihia 

Diir.  fiuanniit  amara  (Surinam)  is  siatt^l  to  he  the  true  plant;  but 
JUti  iiiwMi>  or  Firrifrm  ejr*rha  yields  the  wood  usually  imported.  The 
ImiIi  oI  Htm  root  of  Simnruha  amara  is  used  io  the  same  manner.  Ilrticea 
mtHJjftmitne^  ha.**  .limilar  qualitie-i,  ami  wa^  formerly  mistakenly  supposed 
li  W  tlMi  Boiact  of  false  Ang^ostura  bark.  Simaba  Vedron  bHsa  reputation 
%am  ettflni^  Miake-hites ;  bat  recent  experiments  throw  doubt  on  thia.  Ai^ 
imMtm pkmduliwif  the  ^*  tree  of  heaven/*  is  commonly  grown  for  ornament 
b  tkit  couQtry ;  it«  leavea  afford  nutriment  to  a  apcNciee  of  mlkworm. 

(DciQf  ACILS  V&  seafcely  separable  frnm  Simnnibnceje ;  but  the  ovary  la 
\  orf  fftrpelaaoatecf  on  a  lar^  fieshy  disk  instead  of  upon  a  stipe,  the 
"l  anthr*r«  often  open  by  porea,  and  the  simple  leaves  are  witbout 
The  thick  (rynnphore  of  this  Order  aflbrds  a  close  connexion 
kit  #11  in  HuUirefn  and  Oeraniacefe.    The  properties  are  aiiniUr  to  tho^e 
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SYSTEMATIC  BOTANT. 


(CoRiABiEA  is  tbe  name  applied  to  a  small  group  of  plants  belongiDfC 
to  one  |2ri*o«s,  Conaria^  of  ob^nire  Jtffinities,  plfu^tnl  in  thi«  Dei^hbourhooa 
bv  Liiidlev,  but  ilitltTing^  from  moat  of  tlie  Rutales  in  their  Dfndiilou* 
ovules  witli  dor:^*!  rftpbe.  In  some  re.^peot*  they  approach  Pni/it^inccit. 
The^*?  plautJ*  have  diiiit!;Hroits  propf»rtii'H.  Of  C,  m*fiiifviia  the  leaveii 
which  ftrt»  »onietinies  unnd  to  Hdulu^mt^  Senna*  are  said  to  produce  teta- 
nus :  the  berrie.^  ar«  poi.H -hnnos.  I'hf  fruits  of  otbwr  specieB  ajo  «aid  to  be 
edible,  hut  the  aeeds  poisonou*^*  C.  mi/rtifofiu  and  ru^^fnlia  are  uskid  in 
djeing,  iulusion  of  the  leaves  giviug  a  dark  blue  wilb  aulphate  of  iroiLj 


I 


Order  XLIX.  PITTOSPORACEiB. 

Cfeiw.  FVunguliicefe,  EttdL     Ail  Berbc^mles,  Lindl,     Coh.  Polygalin*, 
BmtJt.  H  Hitok. 

400.  IHoffnom. — ^Trees  or  shrubs^  often  climbing  plant^t  with  altemal* 
«^x«tipulatrt  le^ivea  ;  flowers  regular;  calyx  and  corolta  4-o-meroua,  imbri- 
catedi  deciduous;  Btamens  5,  hypogvnous,  fllt^rnat*3  with  the  petaU, 
open:n|<  lonjntudjnally  or  by  apien)  pores;  ovary  free;  celU  or  placentas  2 
or  more;  style  single;  Btigmas  equal  t4>  the  placentas;  ovules  htirizoaUJ 
or  ascending ;  seeils  numeroua ;  embryo  minute,  in  fleshy  albumen. 


ItLtrsTaATirE  Genkba. 


Pittosponim,  Sittand, 
Oheiranthera,  Outmfnffh. 


SoUya,  Lindl. 
Billardiera,  Smith. 


AflnltfMt  te, — A  small  Order,  placed  by  DeOftudolle  between  Pnlyg»- 
htioem  wid  rrankenijic»»m,  by  A-  Kichjird  near  lJntArefl&,  by  Endtirher  in 
the  neisrhbourhfiod  of  Ithnnuiac  o«>.  Lindley  rejfardi*  theui  h^  n*»ar  Vitacea;, 
Froui  Treniiindnic«'*e  nnd  OlacHcrje  fliey  diff  r  in  their  iuibncat*'  )>t*pahi 
and  petals  and  their  nntner<iu?*  ovuha^  In  other  point*  thev  re<>eiuble 
Celftftrineie,  but  they  have  no  ditiV  and  no  aril.  Decaisne  points  out  an 
affinity  with  some  Kricml",  a<*  Lrthtm.  The  plants  are  chiefK  fn.Tn  Aus- 
tralia; the  berries  of  jyi7/rfrr/iVr«  am  eaten »  having  a  pi  eft  nam  'tir; 
but  a  re^nouB  quality  pervades  the  whole  Order.  Some  of  1 1  ,  ^  Hni 
cultivated  on  acscount  of  tbdr  flowers  and  coloured  berries^  aa  6oUya^  BH* 
iarditra,  kc. 


A 


Order  L.  VITACE.E.     Vines. 


OoBi.  IKicasUiOy  JSWif  A 


AtJ.  rSerberales,  Lindl. 
BaUh,  H  ILmk 


Cch,  Celaatmlety 


407*  DiapttmM. — Shn»b«  with  a  watery  juice,  UAually  climhlng  bj  l*ii- 

dHU,  with  #mall  mjndar  flowers,  a  minute  1nincat^>d  caly  t  with  ihr  limb 
iiMtfltly  ohftidetc;  ttmnens  a*  ranuy  a«  the  valvate  petals*  and  oppr^iit^  to 
them,  ipringintr  from  a  dieV  stirrounding  the  ovary.  Fruit  succulent; 
*  I  booy ;  atbuiuen  bard. 


J 


rffALAHIFLOB^. 
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Illi^sthative  Gknera* 


Leea,  L, 


Afltnftl^K.  — The  rclAtinii«i  of  this  OrdtT  ftre  pomewbat  complex  :  a  portion 
of  thf  plants  an*  rclttlfnl  to  Meliiiroi^^  Celafltrineff',  and  Rhamnact^rt? ;  but* 
tbt?  rn*nre!*t  connexion  would  appear  to  be  to  the  f-pitr^^nous  Order  Arali- 
Acese,  **<*peciidly  throug-h  tbu  Ivy,  Ilrfhra,  Thia  eliaraeters  of  the  group, 
howieTer,  we  ver)'  distinct,  in  the  hypoor>Ti<5iis  stttniem^  <>p|>t»aitu  tbo 
pL'tmb,  and  tht*  rlirabing  hftbit.  The  tendrils  bv  which  the  sStcms  climb 
ire  flowt^-branches,  often  exhibiting  a  few  nodalea  rt^presenting  abortive 
llowrr* ;  in  some  cultivated  Xmes  tbe  seedn  are  constantlv  suppressed,  while 
the  fruit  18  perfected,  as  in  the  varietiefj  yielding  the  Sultana  raisins  and 
tin*  Ziuite  grape  or  '*  Currant.''  PtfrUafUhfii^  a  J  a  van  plant,  has  a  very 
<!Xtrmortliojiry  structure :  its  numeroui!  barren  and  fertile  nowers  are  deve- 
Imtfd  0*1  a  very  larjre  foliaceoua  peduncle  having  the  form  of  a  number  of 
^r4!T^PDt  platen  set  edgewistat  tbe  end  of  a  long  ^h-nder  stalk  ;  the  fertile 
iuwera  una  berries  are  se.-'.'^ile  on  both  surfaceM  of  tbe  laminw,  the  edgea 
ketii|r  frin^d  with  stalked  barreu  flowers.  The  separation  of  the  petaJ» 
il  cfietr  basea,  remBining;  coherent  alwve  so  as  to  form  little  6*rajed  stars, 
b  worlbv  of  notice  in  \\n^  Or<ler.  Th»i  speeiea  ai  Amprhp»u^  known  as 
**  ViiTjtlitm  Crf^epers/'  exhibit  some  interestmg  phenomena,  viz,  tho  assurnp- 
fion  of  A  crim^^oa  colour  bj  the  foliage  in  liutunin,  and  the  adaptation 
if  tfccir  tendrils  to  form  organs  of  attachment  to  walk:  the  pointa  of  the 
'  "  iminuate  tbem^lve«  into  little  holes  and  crscka,  especially  in 
,  and  then  expand  inside  the  cavities  so  as  t^  fix  themselvea  aa 
laKiiu  fix  their  "  lewis/'  or  kev,  into  large  blocks  of  stone. 
L — Tho  genus  VUittf  inclutling  Ampehp^is  and  OUsttn^  con- 
liini  •  1*W  number  of  species,  natives  for  the  most  part  of  tropieal  and 
mlcropiciiJ  PPffion?.  The  remaining  genera  have  only  a  very  f+^w  repre- 
■ftaltTesu  Tne  Vine  is  supposed  to  be  a  native  of  tbe  shores  of  the  Cas- 
|in;  tiiit  it  has  run  wild  in  South  Europe^  and  is  cultivated  all  over  the 
waM  wli«»re  the  ^mperatiire  is  not  too  low  or  too  high  :  in  the  last  case 
k  muM  »way  to  leaf  and  does  not  produce  fruit  The  stems  and  roots  of 
SMM  of  the  fSsai  of  the  East  Indies  are  infested  by  the  parasitical  Raffle- 
MOvi»  sod  Balanophoracem. 

QmlltiM  «na  n««a, — The  properties  of  the  \^ine  (  Vith  vimfem%  with 
fto  iaOHSM^'^ble  varieties,  are  universally  known ;  1tii<  Fox-grapes  (VitU 
mJUm  md  Lahru^a)  of  North  America  have  similar  properties  when 
ootlvaled,  but  are  inferior.  The  berries  of  the  CVW  are  acrid ;  some  yield 
i  oolofirilig-tDatter  The  sap  of  the  stems  and  leaves  generally  of  the  Order 
ii  Mmrt  CQHtmining  tartaric  acid. 
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erSTGM ATIC  BOXAKT* 


SiTBCtAss  2.  CALYCTFLOILE. 


Flowers  usually  with  a  calyx  and  corolla;  the  petals  dii^i 
spriii^ng  from  the  enljx ;  the  stamens  perigynona  or  epigynoua. 

The  chAmcier  of  this  Subelnsf^,  founded  on  tlio  iuf^ertion  of  th*»  petals 
ind  fitaiuens  upon  the  cidyx,  i^  v^tv  ftrtificiftl,  nnd  it  i:^  Ujible  to  exc^tjon 
in  cortaiu  ^enem  of  OrdtTs  r*  iVnible  liery.  Un  the  other  handt  it  is  met 
with  exceptionally  in  Thttlftmi floral  Orders ;  and  many  case^  occur  whero 
the  condition!^  are  dif^cult  to  a^scf  rtaiii.  Moreover  it  cjiiises  the  ^epanitioa 
of  very  niLtural  prmips  of  Orders,  such  iw  the  rt-moval  of  Atmcanitaeeiiv 
which  hm  both  hypofryuous  and  p»'rig>*uoius  ji^nera,  from  the  ^ubdiuA 
which  includes  the  Hutacefe,  in  accordance  with  the  structure  of  th« 
majority.  Bentham  and  Hooker,  apparpotlv  with  a  view  to  remove  some 
of  these  anom&lieaf  have  proposed  a  ^iibcfiw/*  or  series  which  they  call 
Disciflone.tbe  mo^^t  imp  etant  character  of  whieh  conj^ists  in  the  pre^no© 
of  a  larji^e  disk  or  expant^ion  of  th**  receptitcle  attached  to  the  calvx  or  to 
the  ovary,  and  from  which  the  ]>e(als  nnd  Mamens  ^spring ;  it  thins  iucludea 
some  Thalamitloral  and  i»oni»?  t'ldycifloml  flrdr^r**.  The  Aeparation  of  th« 
Perigynous  from  the  Kpiffvnous  Orders  in  r<?ndered  iinpracli cable  hy  the 
oocurrence  of  the  two  contfition^  in  one  Order,  as  in  lio§o£eie. 


Orbrr  LI.  CELASTRACE/E.     The  Spindle-treb  Order, 


I 


Clou,  FTtuignlaoe»j  EmU.     AU,  nhnninaleay  Lin^. 
Jiefith,  it  Hook. 


Cb^.  Celi«tnl«% 


406.  Ditf^Tiiotii.— 8hrub«  with  aimple,  mostly  alteniate  learei^  ftnd  with 
fmall  deciduous  stipuU'^  ;  Bmall  re^itax  ilowcrA^  the  4-5  sepals  and  p(4ak 
imbrieat^'d  in  a^Mi^Mtion;  stamenH  ad  many  a^  the  petah  and  altetoat* 
with  thom,  initerted  oti  a  dink  filling  up  the  bottam  of  the  calyx; 
motUy  arillate.  idbimiiaons. 


Il^LrSTRATIVlC  QeXRBA. 


Euonymm^  Tonmef. 
Celantarua,  KtmtL 


Catha,  Forsk, 
Elftjodendroo,  Jacq. 


J 


▲IRiittle*. — Related  to  Rfaamnacere,  diHVring  in  the  imhricaied  dStrt 

and  the  ptamenR  alternating  with  th«'  f»'tJtU.  Af[uifo]iac#»fp,  a  mono- 
petalouA  Ord»'r,  is  very  nearly  nllird  :  but  the  Cidiiatmcea'  iiiit«» 

ch*«er  relfltions  with  .*iome  Yhalamifltinil  Onlers,  such  a-  ..n^t^ 

throujfh  nippocniteaceie.  The  deshy  coat  of  tho  sovd  ol  Lutjnutnwi  i* 
de»crib*'d  by  Plftocbon  as  an  ariltode  or  felje  anllns,  anting  from  the 
maTLnii  of  tht^  micropyle. 

Diiiiribution.— A  hirire  Order,  the  ipeciea  of  which  are  gonenlly  '^fffwfHj 
hut  n\<>Tv  ifc  bund  ant  nut^Mtdt'  the  tropics. 

QiuOitiea  aad  UMa.--More  or  Ie««  acrid,  with  oily  Meda. 
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fMrcfMnM,  the  common  Spindle- tree  of  our  hedges,  is  used  for  prunpowder- 
charcoaL  The  inner  baj*k  of  E,  tingens  is  used  in  dyeing ;  the  seeds  of 
K  etiropteus  are  said  to  be  purgative  and  emetic.  The  bark  of  Cekutrus 
$eamdm8  has  the  same  properties.  Catha  edulis  has  stimulant  properties, 
and  the  leaves  are  largely  used  by  the  Arabs  under  the  name  oiKat,  The 
dmpaoeoua  fruits  of  Ekeodendron  Kubu  are  eaten  at  the  Cape  of  Good 
Hope. 

(Stackhousiaceje  are  a  small  Order  of  Australian  plants  intermediate 
between  Gelastraceee  and  Euphorbiacea) ;  their  corolla  is  mon:>petalous. 

HiPPOCRATEACE^,  which  have  hypogy nous  petals  and  more  or  less 
epigrnoua  stamens,  are  most  nearly  related  to  Celastraceo)  (with  which, 
indeed,  they  are  combined  by  Bentham  and  Hooker),  connecting  them  with 
3Ialpi^iace»,  Aceracese,  and  through  Staphylea  with  Sapmdacese  &c. 
Ther  are  chiefly  South- American  trees  or  climbing  shrubs,  some  with 
edilue  fruit. 

Challletiace^  is  another  small  Order,  usually  placed  in  this  neigh- 
bourhood, but  with  obscure  afRuities.  Chailletia  toxicaria  has  a  poisonous 
frmt,  called  RatVbane  at  Sierra  Leone.) 


Order  LII.  RHAMNACE.E.    The  Buckthorn  Order. 

CloM.  Frangulacea^,  EndL    All.  Khamnales,  Lwdl.     Coh.  Celastrales, 
Benth,  et  Hook, 

409.  Z>u]^(WM.— Shrubs  or  small  trees  with  simple  leaves ;  small  and 
R^rular  flowers  (sometimes  apetalous)  ;  the  4-5  perig}iious  stamens  as 
many  as  the  valvate  sepals,  and  alternate  with  them  (opposite  to  the  petals 
when  these  are  present)  ;  di^k  fleshy ;  berry  or  pod  with  one  seed  in  each 
eell,  albuminous,  without  an  aril 

Illustbative  Genera. 

Paliurus,  Toumef.       I      Rhamnus,  Juss.       I      Ceanothus,  L, 
Zizyphus,  Tourmf.      \      Ilovenia,  Thunb,      \      Phylica,  L, 

AflBltlea. — The  Rhamnacea)  are  clearlv  distinguished  from  the  Celas- 
tract*fle  by  the  position  of  the  stamens  before  the  petals.  The  calvcifloral 
condition  of  their  stamens,  the  fleshy  disk,  and  the  separate  petals  Indicate 
fKBl  difference  from  the  corolli floral  Order  Aquifoliaceie,  also  formerly 
aamciated  with  them.  Brongniart  thinks  their  nearest  relations  are  to 
the  hrpog^'nous  Ryttneriace.'e  and  to  Euphorbiaceae.  Some  of  the  genera 
kave  free,  others  adherent  ovaries. 

DtoUlbiillnn. — A  rather  large  Order,  the  species  of  which  are  generally 
diffiiaed. 

Qoalltias  and  Ums. — Some  acrid  and  purgative,  some  with  bitter  tonic 
properties,  others  with  edible  fruit.<».  Jlhamnm  includes  R,  catharticus, 
the  Buckthorn,  from  the  berries  of  which  a  purgative  s>Tup  is  made,  also 
the  colour  termed  Sap-green.  The  dyeing  material  called  French  berries 
oonaifta  of  the  unripe  berries  of  R.  infectorntf,  saxatiliSf  and  amyffdaiinus. 
Toffkui  hai  edible  fruit,  called  Jujubes  (SL  vfdgariB,  Z,  Jtyuba,  &c.). 
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SYSTEMATIC  BOTAKY. 


The  charcoal  rande  from  the  wood  of  i?,  Ftattgtila  is  used  for  jninpowdcr- 
tnokinjf.  Z,  Lotti*  is  supposed  by  ponie  to  be  the  Lotu?  of  the  ani^iniit*, 
ftlthaujih  other*  tUinli  thiii  won  Niiraria  (|  Ii03).  The  peduncles  of  Ho' 
ttma  duleiJt  enlarfre  into  a  feuceulent  fruit,  ent«n  in  Ciiina ;  other  frenem 
«]ao  furnish  edible  berriea.  The  leaveg«  of  Cetmoihun  amKticanut  are  con- 
iumtod  AS  New-Jer«tey  Tea,  and  those  of  Saffcreita  theeums  are  used  for 
Tea  by  the  poorer  Chineee. 


Order LIII.  ANACABDIACE.E  or  TEREBINTHACE^. 
The  Sumach  Order. 

Ciasi.  TerebinthiDEe,  Efidi.     AU.  Tlutales,  lAndL     Coh,  Sapindalefl, 

410.  Diagnnhii, — Trees  or  ahmbs  with  a  resfinousi  or  milky  acrid  juice; 
dotlefts  alternate  leaver**  aod  i*iTiaU,  often  polygamous,  n^^ular  fluwere; 
calyx  pniail,  usually  with  Ti^  ^ntiK'timea  ;3-4  or  7  lobes,  perai«t€ut ;  petalj 
equal  in  number  to  the  lobeJ*  nf  the  cnlyx,  or  wanting':  Btaniens  the  same 
number  or  double  or  more,  inserted  on  an  annular  fleghy  disk,  or  eoheppnt 
atid  ^»erij^'nou«.  Ovary  single,  or  nirely  of  ^  or  6  carpeln,  superior  t  ran?ly 
inferi  or  »/l -celled;  stylo  1,  or  3  or  4,  fiometime*  none;  stiptnaa  twice  aj 
many  ;  ovules  Military,  on  a  long  funiculus.  Fruit  indehiscent,  comnaoiiljr 
drupaci^ud;  aued  without  albumen. 


Pistacia,  Z. 
SchinuA,  X. 
Rhus,  lu 


iLLrBTRATtVE  GrNRRA. 

Melanorrhea,  WaU. 
Stagmaria,  Jack. 
Mangifern,  Z. 


8em*»carpus,  X» 
8poudiaaf  A 


a 


AfRnHlta,— The  prominent  differential  oharaeter**  of  thii  Order  reddft  in 
the  »tf»litary  ovule^  with  ventral  raphe  and  inferior  luicropyje^  or  dorsal 
inphe  if  the  micropytf  be  ^up*'rior.  Thi-^  Urdtr  is  reUted  to  the  XahUio- 
xvlaeeie  in  many  i>'npects,  but  diir»*rs  in  the  structure  of  the  ovary  and  Be«d« 
F^rom  tho  Ruraeracrie  al»u  il  i«  divided  by  the  same  characters,  allhautfli 
Sptmdiah  connectti  th«'m  aa  regfurda  the  fruit ;  while  the  »ame  peculinjitiei 
i^IaUj  il  uu  the  other  hand  to  ci^rtain  Connaraceffi,  lioaacefe,  and  Itegu- 


IMrtHlmtloEi  — A  large  Order,  the  apecies  of  which  are  chiefly  tropical, 

dim  ni^hin^j^  rapidly  beyond  the  tropicji, 

QaalttlM  aud  Ua<a,^The  r^^sinoua  juice  of  tht^aa  planta  18  acrid,  or 
Tiolonliy  irritating  and  poisonous ;  it  often  he<*onicji  bljirk  in  drying;.  8oiii« 
kinds,  h<>WMver»  yiehl  edible,  and  even  valuable  fruits,  Anacardtum  om- 
dmlnft.,  the  Ca«h*ew-nut»  is  remarkable  for  the  curious  tl»N*hy  enlarjji^ment 
of  the  m*dundo  supporting  the  nut ;  this  pedunele  is  e^llble,  as  ii  iiUo  th« 
•oed  wU**n  roasted  :  but  the  pericarp  contnina  acrid  volatile  oil,  A  gum* 
nisinou>«  jniri*  exudes  fn»m  the  wood^  called  Uoinme  d'Aejijou,  which  ia 
Qw^d  whtn  fresh  a*  a  varnish.  Snrterurjnt*  Anacttrdwm^  the  Marking^nut, 
Meianorrhta  HmtatuHma^  Sta^niaria  t?er«i^t/fwi,  HHum  rtmi.r^  kc  ai« 
ftmong  lh(3  Dlantx  fiimishing  vamtMhea  used  in  the  I'jiat  Indies,  Oh iii%iod 
Jipta  for  facciucM^d  ware;  their  juicea  ire  white  At  lh»t,  And  '^ 
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black  after  exposure  to  the  air.  Mastic  is  obtained  from  Pistacia  atJatUica 
aod  P,  LeHiuem,Scio  turpentine  from  P.  Terebinfhtts ;  the  fruit  of  Pist^tcia 
vera  ia  the  Pistachio-nut,  highly  valued  in  Eastern  cookery.  Mant/ifera 
mtHeOj  with  numerous  varieties,  yields  the  well-knoi?Fn  tropical  drupe 
called  the  Mango.  The  Sumachs,  species  of  Hhus,  are  acrid  and  poisonous, 
affecting  some  constitutions  more  tnan  others,  and  sometimes  producing 
violent  er\sipelas  when  applied  to  the  skin.  B.  Toxicodendron  is  the 
Poison-Oak  of  North  America ;  R.  renenata,  the  Poison-Elder  or  Poison- 
Sumach.  R,  typhina,  tjlahray  and  Coriaria  have  acid  fruit  and  astringent 
bark,  lued  in  tanning;  I{.  Cotinusj  which  is  sometimes  grown  in  our 
shnibberiea  under  the  name  of  the  Wig-plant,  from  the  hair-like  nature 
of  the  sterile  flower-stalks,  yields  the  aye- wood  called  Yviung  Fustic ; 
E.  Metftpiunij  the  Ilog-gum  of  Jamaica,  a  powerful  purgative  and  emetic. 
Spfimdias  purpurea  and  S.  Motnbin  yield  succulent  fruits  eaten  in  Brazil 
and  the  W.  Indies  under  the  name  of  Ilog-plumsj  6'.  Cytherea  or  dxdcia 
afforda  a  delicious  fruit  in  the  Society  Islands. 

(Sabiacejb  are  a  small  (hrder  of  East-Indian  plants,  n'moved  by  recent 
authors  from  Anacardiaceie,  where  they  were  formerly  placed  as  anomaloiis 
forms.) 

(CoxXARACFJB  form  an  Order  of  tro]^ical  trees  and  shniba,  usually 
placed  near  Anacardiacete,  but  destitute  ol  resinous  juice,  and  with  ortho- 
tnfpoua  ovules ;  the  fruits  are  anocarpous  and  follicular.  They  are  also 
tUirti  to  the  Xauthoxylacea?.  liie  seeds  sometimes  have  an  aril ;  those 
of  some  species  of  Omphalohium  are  edible.  The  Zebra-wood,  used  in 
cabinet-making,  is  stated  by  Sehoniburgk  to  bo  the  produce  of  a  Guiana 
>ptH.'ie8  of  this  genus,  O.  Lamhertij  of  great  size.) 


Order  LIV.  BURSERACEiE.     The  Balsam  Order. 

CUm.  Terebinthin«,  Endl     All.  Rutales,  Ltndl.     Coh.  Geraniales, 
Renth.  et  Hook, 

411.  Ihafpiosiii. — ^Trees  or  shrubs  abounding  in  balsam  or  resin,  with 
iltemate  or  opposite  compound  l»»aves,  sometimes  stipulate  and  dotted ; 
rtdwera  perfect,  or  sometimes  diclinous  by  abortion ;  calyx  persistent, 
with  2— >  divisions ;  petals  nnd  stamens  p(»ripynous,  outside  a  perigvnous 
diik;  ovarj'  l-^Vcelled,  sup'rior,  sessile  in  or  upon  the  disk;  ovules  in 
pairs;  micropyle  superior;  rnphe  ventral;  liuit  dn-,  l-Ti-celled,  often 
splitting  into  valves ;  seeds  exalbuminous ;  cotyledons  plicate,  rarely  fiat 

iLLl'STRATm:  CiKNKRA. 

Boswellia,  Paxb.  I      Icica,  Aubl.  I      Canarium,  Z. 

Balsamodendron,  Kunth.     \      Bursera,  Jacq.     \      Amyris,  L. 

Afltadtlesi — The  Amyridnceae,  excepting  the  genus  Amyris  itself,  have 
I  many-celled  fruit,  which  forms  a  link  between  Anacardiacecp  and  Auran- 
tiaree:  but  the  shell  of  the  fruit  is  hard  here,  and  opens  by  valves. 
Am^rii  hms  dotted  leaves.    The  ovules  in  pairs  separate  them  from  Ana- 
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curdiacesB.  The  want  of  8eale«  to  the  st&mens  separates  them  horn  Sinui- 
niheie.  From  Rutala  thev  differ  in  their  eialbuminouis  embrya  From 
Auraiitiftd}*  they  difft?r  in  tlie  friiit. 

Diatribution*— Thti   Oi^er  conBiBta  of  ftbout  ]W  Jipeciei,  distributed 
Uiroug-lumt  ttie  tropica  of  Asia,  Aiiicii,  and  America, 

QuaMtlM  aod  D»ob. — FragTAnt  resinouB  iuices  are  the  chief  character- 
istics of  tbi^  Order.  BmwtUia  JioninmJa  and  ff Libra  yield  the  East- 
Indian  OlibAnum  or  Frankincense;  li.  paptfrifrm  (Abyasinia)  pdds  a 
similar  OUbauum,  and  has  a  remarkable  inner  bark,  capable  of  aepftralion 
into  5heet«»  which  are  used  aa  papwr.  BaUnmiHifttdron  M^rrha  yields 
Gum  Myrrh  ;  Ikliii  iif  Mecca  is  produced  by  Bala.  OpoM^amum  and  Bah, 
eileadeHse.  Bah,  J/wAr*/ yields  (loog-al,  or  lidtdlium  ;  B. puheAcraA  another 
Dolsami  almost  j*oluble  in  water.  Amifri^  hejrartdra  and  A.  /YwwifVrt  yield 
Elemi;  the  wotwl  of -i.  imisuniifrra  \»  known  iis  Lijrnum  Khodium;  the 
bntHjiiti  itf  A.  ftuiftta  ispoigonoiis.  Icica  Icuartha  yieldi*  OrajiUim  Klenii, 
/.  Caranu  Anioncan  Balm  of  Gileacl ;  and  other  «peeie8  afford  similar  pro- 
dueta  EUtphrium  (omnttonttm  «uppli**8  out*  of  toe  kinds  of  TacJunahaca, 
J?.  eUviiferitm  Jlexican  Elemi ;  una  Camirium  commune  furnishes  E 
Indian  or  Manilla  Elemi.  Bar^era  pafticttiata  (Mauritius)  is  called  ] 
de  Colophane^  jrivin^  out  freely  when  wounded  an  oily  juice  smelling  1 
turjientine;  B.  tptmmifera  yields  Chibou  rttMin,  B/acumnMia  Uf~^ 
Carana ;  IMwigia  haliamifera^  lieaume  a  cochon,  used  as  a  substit  ^^ 
Copaiba*  The  wood  of  Icica  alii*nma  is  used  for  canoes  in  British  Guiaaii 
Qfider  the  name  of  Cedar- wood. 


Obokr  LY.  LEGUMINOS^.    The  Pulse  Oudkr. 

OSsst*  LeguminoBiei  &dl*    All,  Hosaleis  Lindl     Cok,  RomXea^ 
Benih,  H  Mook, 

412.  Dia^noMis. — Herbs,  ahmbs,  or  trees,  with  iiTeg:ular,  often 
papilionaceous  or  regular  flowers  ;  stamens  10  or  rarely  5,  or  aoiiii>> 
times  indeiinit^,  diadelphous,  monadcJphouH,  or  distinct ;  pistil  aim- 
pie,  free,  becoming  a  legume  or  lomcntnm ;  seeds  exalbuminooa ; 
ieavea  mostly  alternate,  etipukte,  usually  compound. 

Calyx  more  or  leas  deeply  5-fid^  the  odd  lobe  in  front  or  next  the 
bract;  lobes  often  miequnl  and  variously  combined. 

Cordlu:  pfiuh  5,  or  4-0  by  suppression,  inserted  in  the  bottom  of 
the  calyx,  papilionaceous  (§  181)  or  regidar ;  the  odd  petal,  whea 
present,  posterior  (fi|r.  350), 

Siamins  defluitt*  or  indefinite,  inserted  on  the  calyx,  rarely  hypogy- 
tious^  distinct  or  colieit>nt  m  one  or  two  bundles  (1*+  I,  tig,  357)* 
or  rarely  in  three ;  anthers  ojxming  by  chinks  or  by  jwiif  s. 

Omnj  usually  solitary,  simple,  of  one  caqxd  (very  nirely  2  or  5), 
1 -celled,  1-,  2-^  or  many-*eeded ;  HjfU  and  ^titjnui  simple  (fig.  ^5&b)* 
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Fk^mi :  a  legmne,  lomentam,  or  rarely  a  dmpe ;  seeds  attached  to 
the  upper  (ventral)  suture,  1  or  many,  sometimes  with  an  arillus ; 
embryo  wiUiout,  rarely  with  albumen,  straight,  or  with  the  radicle 
folded  on  the  cotyledons. 


Fig.  3o7. 


fig.  856. 


Fig.  36a 


Pig.  356.  Groand-plan  of  a  Papilionaceons  flower. 
Fig.  357.  Diiidelphoua  RtamenB  of  LegaminoMe. 
Fig.  366.  Pitta  of  Oulutea, 

This  large  Order  is  divided  into  three  Suborders,  which  are  distin- 
guished by  the  following  characters : — 

1.  Papiuonaceje.     Con>lla  papilionaceous,  imbricated  in  the  bud, 

with  the  upper,  odd  petal  exterior. 

2.  C.£8ALPixiE£.     Corolla  imbricated  in  aestivation,  the  odd  petal 

inside  the  lateral  ones. 

3.  MiMosEJB.     Corolla  valvate  in  aestivation. 

This  vast  Order  is  further  subdivided  into  several  tribes,  the 
subdivisions  being  founded  on  the  degree  of  cohesion  of  the  stamens, 
the  nature  of  the  pod  and  cotyledons,  the  leaves,  habit,  &c. 


Chorozema,  LabiQ, 
Lupinus,  L. 
Ulex,  L. 
Qen\»tAj  L. 
Ix>tu5,  L, 
Trifolium,  L. 


n»niatoxylon,  L, 
CnMlpinia,  Z. 
Cassia,  Z. 
Cathartocarposy  iV«. 


Illustbativk  Genera. 

1.  Papilionace^. 

j     Indijrofers,  Z. 
'    Olycvrrhiza,  Z. 

Astragalus,  Z. 

Pisuni,  Z. 

Vicia,  Z. 

Arachis,  Z. 

2.  CA!SALPINIK«. 

Swartzia,  WUM, 
Amherstia,  WalL 
Jonesia,  Baxb, 
Schotia,  Jaeq, 


Omithopus,  Z. 
Onobnxhis,  Towmef. 
Pha^olus,  Z. 
Dalbergia,  Z. 
Sophora,  Z. 


Tamarindus,  Z. 
Copaifera,  Z. 
Ceratonia,  L, 
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Adetianthera,  L. 


3.   MlMOBK.^. 


AcAcia,  If'aW. 


AAnltlMi  *c.— This  immense  Order  presents  %'erv  cotii^idemble  vArieij 
of  structure  within  its  wide  limiLs;  ftnu  but  one  t^naracter  is  absolutely 
constant^  the  position  of  the  enpals ;  the  irmgiilarity  of  the  corolla  dia- 
ftppeiirs  altogi^ther  in  thu  Mhmntee^  and  the  legume  ib  exefiano^  for  a 
drupe  in  Dvtaruim  and  Ih)ftrn/.c ;  this  en  uses  n  near  approach  to  the 
RoHace^  ;  but  it  may  be  noticed  that  wht?n  the  flower  is  regular  the  fruit 
is  ley^uminoua,  and  vice  vend  ;  and  the  anterior  position  of  the  twld  ftepal  of 
the  falyx  is  an  unexceptional  character  of  tliii*  CJrdi-r*  The  CftsaipmittF 
bnve  the  papilionaceoiw  exchanged  for  a  apremling  irregular  form»  or  th 
IjiotaU  are  suppressed.  In  Mimimea  the  i^taniens  are  b>'|>ogynou8.  T| 
Ffast  fact  brinprs  the  Order  closely  into  relation  with  the  Anacardia 
from  which  it  is  not  easy  to  didtinguiah  eome  of  the  apeialoua  Ceta 
at  first  fti;jht. 

The  Binifle  carpe!  in  the  ovan.'  of  this  Order  is  almost  a  univer*Al  cha- 
T»ct<^r ;  two  ciirpek,  however,  appear  to  be  normally  pn;?sent  in  iJiphaea 
and  Cfemlfiinia  du/t/na;  a  double  ovary  !*ometime8  occurs  aa  a  monntrosity 
in  U*ifttin(i  ^^W/mm,  in  Oledif.i*^hia^  and  in  the  French  bean  {I%is^lus)i 
and  A  Mirtuan  with  o  cajpels  (thus  a  symmetrical  flower)  is  said  to  have 
plbeen  aeeu  by  St-Tlilaire.  The  simple lej^u me  preaent«  a  great  variety  of 
conditions,  toth  of  form,  consiatence,  and  dehiscence.  Itfl  normal  form  ia 
BUeh  OA  we  «pe  in  the  garden  Pea  ftig.  :35l>) ;  in  Cididea  (the  Bladder- Senna) 
it  is  inflated  und  uiembranoui;  in  Astrm/n/iu  the  dorstd  suture  turns  id 
and  form**  a  faL-w  MCprum  (fig,  '^(\2);  in  Pfwm  it  is  spongy  or  fleshy;  in 
many  cmv»  it  is  woody:  it  may  be  straight,  or  cun'ed,  or  even  apirally 
curled  (Medicayoy  lig.  ^61) ;  in  the  lomenUceous  form  it  is  conatricted  at 


Fig.  3r>a 


Fig.  300. 


Kf.  an.  tea«BM  of  tiimm. 


interval^  often  breaking  iato  l-aecded  joinU  (Ug,  3<J0) ;  in  CMnrU>cnrfm 


it  m  nrlhidTicftl ;  in  DHarium  and  Bipteryx  the  1 -seeded  ovary  developes 
«  \tomy  «odoc«rp^iind  fleshy  e  pi  carp,  and  b<^coiiies  ft  dmpp,  like  ^nv  303 
tW  AlmODd.     Tbe  dehiscence  Ls  equally  varipd  :    noraially  ^' 

bolli  mttltr^  open  and  the  valves  nppai-ati:^ ;  in  IldmattKiyhn 
III©  tilres  adhere  ftt  the  sutures  nnd  split  in  the  niiddh^.  In 
Oanmehatlia  th(>  valvea  fieparate  from  tlu'  ^uturo ;  in  Orni- 
rtyiti  Ac.  the  lonacntum  oreaks  up*  and  the  pieces  either 
opin  €vr  remain  indehl^ctnt ;  in  Etttadn  tlie  himentaceouH  pnd 
m  Ofexipd  by  the  %  al  vea  separat  i  ng  in  pieces.  I  c  (  Mha  rtocarptts, 
JbickUt  Tamnrindwij  and  other  casea  no  dehi^eneo  occurs  at 
aU;  ftod  in  Crithariocarpw  and  Tamarxndm  a  pulp  is  formed 
and*  tJie  lecrume. 

The  irritahility  of  the  leaves  of  many  Ijegnminons  plants 
a»  a  ftriking  ch'amcteri^tic :  it  is  most  remarkable  m  the 
Btdmtsrett^  as  in  Smithiti^  Demuodinm^  &€*,  and  in  Mimosa  ; 
bflltl  ejdrta  in  a  lower  de^free  veri'  conunonly,  even  in  the 
LoBBtt^tY^e  (Rohinia  Pi^aio-Gcacia).  The  Acacias  are  no- ^^J^**  *^ 
Ik— iMn  for  the  phyllodinl  petioles,  which  often  whoHy  re»  S*flo?ert  of 
pbei  th#  leaves  (H^f,  3r»;i).  ^*«*w«. 

II^U  tbation* — Th**  Order  compHse-^  ni?arly  7000  species,  Thu  Papil$o~ 
atftware  imiverfiall}'  distributed,  but  are  moHt  abuncknt  in  warm  climates  ; 
fone  genera  are  widely  dillu«ed,  others  almost  confined  to  panicular  parta 
rf  tiiBjflobe,  sa  Australia,  North  or  8outh  America,  Cape  of  Good  liope^ 
kt.  In©  CfrmlpinieiF  and  Mimo^eof  are  chiefly  tropical  j  but  the  latter 
■bovKl  beyond  thi&  limit  in  AiLstralia. 

Q— Ittiet  and  Uae». — Thifl  Urder  contains  a  raJ^t  number  of  plants  ;  and 
ttootf  them  there  ia  an  exceeding  diversity  of  properties.  Tbo^te  with 
flU  Jldeea  a^3  fre<iuenl1y  exceedln^^Iy  nutritious;  when  the  juices  are 
■ntMBeentratedt  they  becxime  either  purj^ative  or  astringent^  and  some 
ffUliW  poiaoQouK  %  the  poisonous  properties  occur  in  all  parts,  but  chiefly 
a  tfatt  »edft  and  biirk.  In  other  respects,  they  fumiflli  most  vsluable 
r,  fibfea,  pum<j,  dyes,  &c.  In  enumerating  some  of  the  most  im- 
Dl  plants,  it  will  be  best  to  take  them  under  the  heads  of  the  Suh- 


L  JhtpHitmaceti^.—A  large  proportion  of  tbe  common  fodder-nlsnts,  such 
I  ^lov^^  (Tnfolium)^  Lucem  and  >tedic  (il/<?rf«Wif/o),  3feliMus^  Sain- 
tem  { fhifSrtfchU}^  &c.,  belong  to  this  Suborder ;  and  vanoui*  other  similar 
\  we  In  nse  in  foreign  conntries,  such  as  species  of  A^tra^aluJSf  Cro- 
^  JtmriM,   Dernnodiam    diffusum,   hidi^ofera   enttfaphflia ^   Sec.     The 

I  of  many  species  are  entvn,  cnustitutjng  the  various  tinds  of  pulse  ; 

lodi  m  Broad  Beans  (Fahtti  Haricots  and  Scarlet  Beuia  (I%a4eokts)^ 
PtoM  (Pistmif  Dittirhm),  Lentils  (Ervum,  rVciVi),  Chick-peas  {Cictr), 
PIpWRi-P'^as  (CqpifmM\  Lupines,  Arc.  The  roots  of  stmie  of  these  an 
«id  to  M  poisonous,  as  those  of  PhantHdun ;  but,  as  is  well  known,  the 
fmmrm  or  |iods  an*  eaten  boiled  in  the  yoving  state*  Saccharine  matter 
ttlill  tn  tbe  roots  of  Liquorice  (Oh/rtfrr/tfVJ  i/luhra^  with  G.  rchinatit  and 
fimtuhiifira)  ;  a  kind  of  Manna  is  ontained  from  the  Camel- thorn  {Alhaiji 
i):  A^imffaluM  fffycf/phjfUuA  has  a  sweet  juice.  The  tuberous 
I  of  DolUho*  tubrroKUs  and  hi4lbomtJs^  Apiof^  Puerariaf  and  LathfmM 
\  af«  eaten  in  ihc  same  way  n»  polatiDes, 
tilt  pu7giitiT6  0peci«t  aie  Bladdei^Senna  (VoluiUa  m^ermemt\ 
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tlie  lesflets  of  which  lue  often  used  to  adulterate  true  Senim,iind  C^roniUa 
Amv-im  Btid  C,  varia :  the  List  is  reputed  to  be  poi^aiious ;  vRrioiui  ap^olM 
of  GffmtJsiiiy  C^Hmu^  RoMniat  ike.  are  diim?tic  and  eathartic. 

Thfi  well-ktiowm  astrinj;fi;'nt  substjitict?  Kino  \s  obtain*^d  in  Africa  from 
Ptrrotnrpfis  ennac&us^  in  the  E&^t  Indie.Hfrom  P.  MurAupium,  ttiim  Pm^fon 
from  P.  JJraco^  and  Red  8ftndal-wood  from  P.  aafifalimtn.  A  Acmiewhal 
similAr  substance  to  Kiuo  is  obtained  in  the  East  Indies  from  th*?  I>>thk 
trees  {Butea  frondom  and  miperfnt),  En/thrina  mtrntifffrvia  yields  Gum 
Lac.  A  few  plant-^  of  this  Siibordtfr  viohl  trums,  fnich  as  Trajrncanth,  fmm 
ABtrugalm  re/tw,  cnrf*ci«,  orintahi.^^  pttmrnifi^r,  and  strahtliferu*. 

Djea  are  obtmned  ^m  many,  ns  Indi^  from  Indiffofrra  tinHori^ 
emruUn^  artfmten,  and  probably  others,  and  iVoni  Tvnhrmm  Ap*tUmea  ftud 
other  speciea ;  Saptma  tmdoria  ^ivm  an  inft^rior  kind.  The  iowin*  of  the 
Btitc^  jpVe  a  brilliaTit  oranjre-T<dlow  colour  ;  Sophortf  jtfprmiea  fttrniaheft 
yellow  froni  the  pnlp  of  its  pods  ;  Dyer'ii*  broom  (Genialu  tinctoria)  givet 
a  good  yellow  colour,  and  forms  a  ^reen  with  Isatis, 

Oniamt^ntal  and  useful  timber  is  afford i?d  by  some^  aa  Roae-wood  (PaM^ 
gmvlrc  of  the  French  I  from  various  Brazilian  apeciesof  Tnpt^omBa^  Itakm^ 
wood  of  Guiana  (Afavhrtrium  St^homhurffli),  Laburnum -wood  (C^Umim 
Labtirnum)^  Locust  (Bttftimn  Ptemtn-arami);  DtilfHTt/m  SfMoo  nnd  other 
species,  and  Pterocarpm  daJberfftouUjt^  are  hijfhly  valued  in  the  East  Indies. 
Others  fumifih  iibroui  substancei,  itich  aa  Ctiuithriajuncea,  yielding  Beogil 
llemp. 

Ihpt^^x  odifrata  (Tonka-bean)  and  D,  of^ifwra  (Ebo^vnut)  are  uaed  in 
perftimery.  The  bidra  from  t!ie  pods  of  Cowhage  {Muama  pntnmttt)  wen 
Rmnerly  used  aa  an  anthelmintic.  The  aeeda  of  AdtHS^mm  bmUem  are 
uaed  as  a  Bub^titute  for  and  ailulter«tion  of  coflR*e  in  Germany. 

The  distinctly  poisonous  plant*  of  this  *Suborfler  ar»^  nunaerou«»  The 
roots  of  tbo  Scarlet-runner  l>ean  (Phaseoirtjt  mafH/litruMi  and  other  »peciea 
Wtt  nafcotic  poisons;  nUo  the  aeeda  of  Laburnum  (Cf/tima  Labtanmm, 
oifiimtM^  &c.),  those  of  l^thynu  Aphactu  n.nd«  it  is  said  (but  deniiid  by 
others),  those  of  Abrux  ftrtcaUmuM  (tlie  sw^arlet  seeil^  with  a  black  pat^h. 
often  n-ied  as  bead^),  AmtffffriJt  fni$d/i,  Erntm  Ert'ilia,  &c.  Indi|?o  is  a 
violi*nt  poison  ;  the*  shoots  of  various  kinds  of  Ttphro^ia^  especiftlly  T.  inTi- 
ftra,  are  tised  U>  poison  tiflh,  tw  ii*  the  bark  of  Pisn^/in  En/tfinntt^  a  powerful 
narcotic.  Sped*'*  of  Orojfrtnfn,  ttA  G,  trrrntfuffn  and  upmHlom^  anu  Andint 
inermU  ami  rr^tim^  havin|;  drastic  purgative  and  emetic  barks,  are  acrid- 
narcotic  poisons  in  lar^e  do»ej«,  Gomphotttbium^  an  Australian  jrenua,  b 
s»aid  to  poison  nheep.  Pht/<tft^i/fm4t  reii^nasrtm  furnisher  the  poisooona 
Calabar  neiin  UMid  as  an  onleal  by  the  natives*  and  in  m»Hlicit:  '  '^ 
use  in  contriictin|T  the  pupil  of  the  eye.  It  acts  aj)  a  powerful 
aedative. 

2,  CmMlfnHiefr, — This  Suborder  does  not  appear  to  have  any  d<Mndedlr 
pmonous  pro|M?rtieJ) ;  but  a  purtrative  quality  is  very  common,  as  in  Senna, 
GiSiiii  lAomih,  Stttn/t,  arttti/tfiw,  and  tanctoiata  ;  C  marilandica  and  oth«^ 
North*  A  1  ^  have  similar  properties.     CftAfnu  or  Cttihartoemrpm 

FiMtnlti  I  tVuit :  and  the  pulp  of  the  Tarunriml  (  Tmttarmim 

mdiea)  ahim  :*  vin»  i\\m\\i\\  Wt^sCx^i^^  the  lamorind,  other  fruitJi,  leas  uai^ 
tra  eaten,  aa  the  Tamunnd  Plum  ( Dialium  indicum )  and  the  Tamiiifidk 
of  Sitnn  I.*eo oe ,  wb  tcb  n  re  s|>^ie4  o f  Codariu m.  Carob*  or  A  liramhaa,  lh# 
I  of  (^NSkmia  SiUqua  ( al#o  called  St.  John'*,  or  the  Locuat-tx^re), 
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ttied  for  fe^diBgr  liorsee  in  Spain,  and  hare  Teoently  been  imported  for 
f^insr  etfvk  in  this  country.  Ghtiitschia  trtaeanlhos  bears  a  Bimilar  fniit, 
illed  in  North  America  the  Iloney-loeust ;  the  fruit  of  the  West- Indian 
j*jcuett  Ift/mfiieta  Cf>urbrin'l,  i»  mmiewbat  pimilnr^  but  is  fraid  to  luirge 
rh*;ti  fresh  gathered  ;  a  kind  of  beer  i&  made  from  it  by  decoction  and  iVr- 
DentiitioD. — Many  Cfpmiiiinitef  bavo  bitter  and  astnng^tmt  propertiej*,  and 
Kimetirne«  us*  d  in  medirine,  Feveral  of  them  in  tRnuiuj?  and  dye- 
Divi  divi,  ibe  pods  of  C(FM!pihia  Corianaj  one  of  thcnio^it  p<iwerful 
astringents;  the  bark  iif  some  species  of  Barthinia  and  Cmma 
>  used  in  similar  ways, — Thi>  dye-woods  are  important^  namely  Log-- 
(MmnatoTi/fon  comp^chmtwrn),  Brazil-wood  or  Pcrnamhnco-wood 
^VvtVt  tchinatay  brajiiliensiit,  and  other  ppeeits),  Cam --wood  or  Bar- 
foixl  {Baphia  nitidd)^  &c.  The  We»t*Indian  Loeust-treo  (Jlt/mmofa 
harti)^  the  Purple-heart  of  Guiana  ( Copaifern  pubijlora  and  braeitfita)^ 
mojyitm  Bi'ouetia,  E/,en/a  fairata,  &c.  yield  lerj'  bard  and  durable 
Tlje  size  of  pome  of  the  Ciemlpineous  tn?es"of  the  South- Ame- 
rts  Is  Mid  to  be  enormous,  a^  much  aa  84  feet  in  eireumrerfnce 
P,  wherf^  large  projpctincr  buttree^ea  occur,  and  130  feet  at  the 
nrcment  of  the  clear  run  of  the  trunk* 
I  burk  of  liauhtma  racttno^a  and  parrijlm^a  IS  uned  for  cordage  in  the 
» Indies,  r«um  is  yielded  hy  severnl,  08  Bmthinm  rrbim  and  cmar^ 
t  in  th«*  East  liidif^,  and  ISfherolohimn  f/ummifejmn  in  nr?<?.iL  Auiiue 
;  is  obtained  from  Hijmtm€ta  Vuurhtirii ;  Mexican  Copal  probably  from 
tn  alti(  d  plant ;  Brazilian  Cop*d  fnim  varioim  specie*  ot  this  genus,  and 
fmm  TrfU'hylo^tium  Mardanum  \  Mudnpa^car  Copal,  and  perhiips  that  of 
tlM  Ea^t  Indies  in  general,  from  }l\fmeii<tu  remuvsa.  Balaam  of  Copaiba 
ii  ditivod  from  various  West-Indian  and  Brnzilian  s|ieeiee  of  Copmfera  j 
Bilwini  of  Peru  frtim  Aff/roj-f/lfm  Prrrirtf ;  Balsam  of  Tolu  from  3/.  htlui* 
fmmn,  AU»ejrylum  AgaUochum  yields  one  kind  of  Eagle-  or  Ahx»s-wood, 
tbe  otfa^  coming  from  an  Aquilarin. 

8.  Mimottett. — Mucilaginous  juices  concreting  into  gura  and  astringent 

Mpertle*  of  the  bark  are  the  most  striking-  qualities  of  this  Suborder* 

hnr..   \/-«Ha  and  ita  vnrietieft  are  yielded  hy  f^everal  species  ot  Acacia  i — 

»nd  Aihftgoftii  ((lum  Sen»'gnl)  in  Wcht  Africa,  A.  nihtica  nnd 

10  Anihir)  in  Nubia,  A,  m-nbiai,  hpmcmr^  and  (  VrnhflUa)  Ftw^ 

ft^unmi  in  the  t"!*vat  Indies^  A.  rfi?eMrr<*M,  mollisfima  &ud  f\ffinift  in  AusfTalia. 

Th<-  bark  of  nit>!»t  spcdee  ot  Acftf-m  ia  verv  nstringent,  and  many  kinds  are 

i  for  tanning  in  India ;  the  |Kvda  of  A*  nilmHca  are  uaed  for  the  mm% 

'»^rj  and    thi*  astringent  substance  called  Catechu  ia  obloin^'d  by 

irtion  with  water  from  the  heart- wood  of  w4cficiV?  Vnt^ehi.     Varioua 

I      .  **  of  Ifiija,  Pr€Mopia,  &c,  are  very  astringent.      Some  Kitfit -Indian 

Ilia*  yield  valuabh*  timlx^r;  the  legumes  of  ^4.  comj'tma  and  the  large 

I  of  £tifmln  fitrtfrrfha  contain  a  saponifying  gubstBnre,     Some  kinds 

"nrMrt  and  PfmtitiiA  are  mki   to  have  poisonous  prop**rtie^^»     Acacia 

#,  of  Aits^tralia,  hnj4  bf»en  called  the  Poiftoo-tree.     It  is  hardly  necea- 

ihat  a  ffrewt  number  of  plants  from  all  these  Suborden  are 

llbr  the  sake  of  their  beautilul  flowers. 


i\cT,M  form  a  ^ery  anomalous  group  of  3  or  4  irpecie*  only, 

tli«>  following  cbaraciera  :^ Trees  with  2— 3-pinnate  leaver  and 

dtH^tdaous  9tipttlo0;  flowers  irregular ^  5-tneroua;  aepaJi  and  petali 
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fwtttloid ;  itamens  8-10  on  a  disk  in  tlie  tube  of  the  ciiJyx,  the  outer 
circle  s^nit^times  aterile ;  anthers  l-celkd ;  ovriry  superior^  stalked,  1 -relied 
with  .H  parjetitl  matiy-uvuled  plucentjis ;  fruit  a  l^jnj?  *3-valved  pod  with 
the  seeds  in  the  middle  of  the  ¥alve«;  sneeds  without  albumtn.  The 
species  are  natives  of  Arabia  and  the  East  Indie8,  and  have  generally  beeo 
referrt^d  to  the  vicinity  of  the  Le^ainiinosfe^prindpallj  on  account  of  their 
perigrynous  irregular  liowera,  pinnace  leaver*,  and  pod-like  fruits*  The 
Btruclurt*  of  the  ovary  renjove«  th^m  widely  from  l^ejrnminosfe,  on  accoimt 
of  the  parietal  placentation,  aince^  judginpr  fmna  Uoivaceai,  the  occtimiioe 
of  additional  carpela  in  Lejruminosas  would  be  accompanied  by  an  apo- 
carpous condition,  or  at  least  axile  ptacentHs.  IHphfUcn  and  Casidpinia 
di^titi  (hi^wmmmvo)  are  in  fact  described  as  having  2  legumea;  but  the 
I  jnoiistroua  form*  of  Gk-iUUehia  referre<i  to  by  De  Candolle  are  said  to  have 
1 2  coaleaeeiit  carpeU.  Hence  Lindley  placed  thia  Order  in  the  nei^hbom^ 
I  Kood  of  Violaceie,  and  conceives  that  it  approaches  Polygidacefl?.  Othen 
I  pluceit  between  Capparidsand  Re^edaceip,  to  the  former  of  which  Orders 
it  ia  certainly  closely  nlJied.  The  root  of  Mtmntja  pterytiaftpenna  ia  pungent 
Rnd  aromatic,  resemblin^^  Uorrse- radish.  A  gum  like  TmjjncAnth  exudea 
from  the  bark.  The  t»eeds  lire  the  Ben-uuts ;  and  the  oil  of  Ben  wa*  fonucjly 
highly  esteemed  for  perfumery,  and  for  lubricating  watchwork,  on  account 
of  ita  oomparativQ  freedom  &om  easilj-aolidlfying  fatty  ingrediento.) 


Order  LVI.  ROSACEyE.     The  Rose  Order. 


rlv      J 
int     J 


OmB.  Eoaidone,  EndU. 


AU.  Ko»ale«i,  LML 
Ilook. 


Coh.  Bomim,  Mmih,  ^ 


413.  Z>i'^yno«i>.^Kerbs,  shrubs,  or  trees  with  rej^lor  flowers ;  nu- 
merous (rarely  few)  distinct  stamens  inserted  on  the  culyx ;  carpels 
1  or  miiny,  either  quite  distinct  or  coherent,  and  encl(>s<*d  in  the  tube 
of  the  receptacle ;  seeds  (nuEitropous)  1  or  few  in  each  ovary,  cxal- 
bnminouB ;  embryo  strmght,  with  large  and  thick  cotyledons ;  leaves 
alternate^  stipulate. 

CharacUr. 

Cahji'  mono»epttlon8,  with  4-5  lobes,  tlie  odd  lobe  posteriori  t.  e.  oext 

the  axis,  when  5 ;  aometimes  with  an  epimhfx. 
Corolla:  peluh  5,  distinct,  inserted  on  the  calyx,  rarely  abaeiit. 
Stamr-nt  definite  or  indefinite,  inserted  with  the  pet'fils. 
Owtri^  apoeaqiouB,  1-2,  or  5  or  numerous,  1 -celled,  flometimes  com- 

hined  t<»get!ier  in  the  excavated  receptacle  (fi^.  364)  or  tube  of 

the  calyx  ;  omiU*  I  or  few  j  sttfUg  lalentl  (fig.  367)  or  tenninaL 
PmU :  a  drup\  an  aehene,  or  a  dr)'  or  succulent  L»ticrio(fig9. 365, 305), 

or  a  eynarrhodon  or  a  pome  (fig.  3<iH);  $eeds  1  or  raoro,  cxallm- 

minous ;  embryo  atraight. 

Tills  Order  is  commonly  broken  up  into  several  smaller  Ordim, 
which  we  shall  characterijte  bore  as  Bubordera. 


OALTCIFLO&JE. 
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1.  CemtbobaImAXEM,  Trees  or  shrnbs  with  free  stipules ;  carpel 
1,  adherent  more  or  less  to  one  side  of  the  calyx ;  ovules  2 ;  style 
iMflilar ;  fruit  a  drupe ;  seed  erect. 

2.  Dbvpag&s  or  Pbune^.  Trees  or  shrubs  with  free  stipules ; 
eaipel  1,  free ;  style  terminal ;  fruit  a  drupe,  not  enclosed  in  the 
tabe  of  the  flower,  which  is  deciduous ;  seeds  suspended. 

3.  PoMSJE.  Trees  or  shrubs  with  free  stipules ;  carpels  1-5,  more 
or  lem  united  together  and  with  the  sides  of  the  flower-tube ;  styles 
terminal ;  fruit  a  pome,  1-5-colled  or  spuriously  10-cellcd,  with  a 
enutaoeous  core  or  bony  stones  (fig.  365) ;  seeds  ascending. 

4.  BosE&  Shrubs  or  herbs  with  adnate  stipules;  carpels  free 
from  the  calyx,  1  or  many,  1 -celled,  sometimes  cohering;  styles 
literal ;  fruit  usually  etserios  formed  of  an  assemblage  of  dry  achenes, 
small  drupes,  or  dehiscent  several-seeded  follicles ;  seed  suspended, 
nrely  ascending. 

5.  SAirouisoRBKS.  Herbs  or  undershrubs,  apetalous,  often  dicli- 
Bona ;  carpel  1 ;  style  from  the  summit  or  base ;  fruit  an  achene, 
surrounded  by  the  persistent  tube  of  the  calyx ;  seed  1,  suspended 
or  ascending. 


Ilg.364. 


Fig.  365. 


Fig.  3<M.  flw^ion  of  the  flower  of  £om. 
Vifi.  3**».  ^rv  fUerio  of  firum. 
Fig.  HAH.  Section  of  nuivulent  otario  of  Huhua. 
Fig.  a67.  Oxmrj  of  Fro/faria  i»ith  lateral  rtyle. 
Fig.  3^.  Si^.-tion  of  tho  i>on>e  of  Me*pUut, 


L  Chrtbobalane^. 
Chiysobalanus,  Z. 


Illustbatfvk  Genera. 

II.   AMTGDALE^y  OrDRUPACBJB. 

Prunus,  X. 


MS 


STBTSMAIXC  fiOTAKT. 


ILL 


PoMKjB. 

Pyrus,  LindL 
CruUmguaf  L, 


IV.  Ros&x. 

1.  RostDiR.     How&^'tuhe  Jleshjf, 
emdosing  the  aehenes, 

Rosa,  Tonrnef, 

2.  POTKNTILLtDiB,       Fl&IOm^UtU 

herbaceous ;  frmt  an  etmio^ 
Rubus,  L. 


3.  aPiB.umjB.  HotDeMiihe  kerhor- 
eeom ;  frtut  a  rinff  o/foUicle$ ;  $ti§dt 
not  mn^ed. 

Spirma,  L, 

4.  QtJiLLAi^  Ftmoer'fuhe  herha- 
eeous  ;  fruit  capmtar  ;  seed  winded. 

Quilkia^  Mul. 

5.  NErRADEJG:*  Calyx  adherktg 
to  a  rifu/  o/  10  carpeis ;  seed  pmt* 


NeuradAi  L. 

SANQmSORBKA. 

Alnhomilla*  Taurn^f* 
Poterium,  Z* 


AfflDlttw. — Closely  allied  t^  Legiijuinosfls ;  mxd,  indeed,  tlie  only  i 
point  of  difference  con^Uu  in  the  position  of  the  odd  sep«l — posterior  in 
Rosucem,  anterior  in  Leg^amino»fl&.  The  t%rt/mbalanea  may  be  regarded 
as  farming  a  link  between  the  Le^minosai  and  the  Urupaeea,  touching 
that  Order  especially  in  ita  drupaceous  ^nera  and  tho^e  with  a  laterally 
adherent  calyx.  The  Druftareie  have  i«>nie  affinity  also  to  AnacardiaceW; 
Jhfmea  a^aiu  connect  the  Order  with  the  epi^jrynous  famiiiei*,  ejspecially 
Myrtacefij  through  Punica,  Mom^  resemble  Pomees  in  many  reapecta,  but 
their  affinities  go  out  in  other  directions;  Calvcanthace^  should,  perhaps, 
icaroely  be  separated  from  them.  The  Spirmd^e  very  much  resemble  some 
Sajtifrag-aceae  {distin^i«ihAblij  by  their  albuminous  seedw ) ;  and  the  Ihdm^ 
tiUidee  remind  us  of  the  lianunculaceie  in  tlie  fruit  and  the  adnate  stipulea, 
which  sometimes  closely  approach  the  dilated  ba^  of  the  petiole  of  i2!a- 
ntni€ulws&c.;  but  Rauuneulacea?  have  albumen  and  usually  tivtv, urinous 
stamens,  though  the  ditJerence  in  some  genera  h#?tweei]  hvj  md 

perigynous  position  of  the  stamens  i.i  almost  imperceptible. '  >^  ,  '-ite^^ 
are  merely  a  degraded  form  of  Mosete,  where  the  petals  and  one  or  oiber 
iei  of  eotemtial  organs  are  abortive  in  each  tlower. 

ZMrtrllmtioii. — There  are  about  a  thouj^and  species.  The  Chrysohnianete 
are  chiefly  found  in  tropical  Americn  and  Africa,  more  rarely  in  Attn ;  the 
DntptiretB  are  moKtJy  niitlves  of  the  temperate  parts  of  the  Xortbem 
IlemiBuhere,  but  are  widely  spread  in  cultivatiun  [  the  Pomete  also  belong 
to  the  Northern  Humisphere ;  most  of  the  Moma  and  Sahfftusorimt  belong 
to  temperate  and  cold  climates^  but  a  few  are  tropical 

QooUtie*  and  UsMk — The  succulent  fruit"}  of  many  of  the  plants  form  tlli 

most  strikinjr  feMure  of  thi*i  Order,     ^'arlou*  part  a  nf  the  Mtructurr*  bol 

|.6BpeciAlIy  the  seeds,  vieM  nnich  hydrocysMie  acid  in  the  SulMmJi-rs  I)rm* 

aoi#  and  Pomea,    ^Iw  hark  ami  root  of  almost  all  are  bitter  and  asthn- 

[  ffent,  owing  to  the  presence  of  tannin*     Drupacea  commonly  contain  a  gum 

(rsaombl log  ( turn  A rabic )  in  th#  Mp*    This  gum  is  the  result  of  a  patholo- 

gical  change  iu  the  tii^siieS.  ^ 

If  oat  of  the  Chrt/Muhalanrfr  have  stone*fndt« ;  that  of  C  Irac^  (Wi 
tndies)  is  eaU^n  under  the  unme  of  Cocoa*plum, 

Among  the  iJrvpdre^  we  hnve  the  fruits: — Almond  (Amtf^aluM 
fnutuM);  the  Peach  and  Xectarine  (A.  fterftica) ;  the  Plum  in  all  5ls  v 
such  as  Greangages,  Bulkoaa,  Damaona,  &c.  (/Viatiis  dcmmika, 
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and  ranetie*) ;  the  Apricot  (Pmnm  armcmaca) ;  tbe  Cherry  ( Cerasm  aiium^ 
ke*).  Cerasm  Lauro'cerasuH  is  the  common  *'  Laurel/'  or  Cherry-hiurcl  of 
oitr  »hrubberk9,  C  Itmtamca  the  Portii{i:al  Laurel.  Miitiy  of  these  plants 
cootun  ft  eomiiaerable  qu&iility  ^f  amygdaline,  eauniiiig  the  fommtion  of 
pntffiic  ftcid  when  they  are  hriii,'*ed.  This  gires  to  the  seeds  of  the  Bitter 
VirietT  of  Almond^  and  to  all  other  Beeds  id  this  Huhorder^  a  poisonous 
pfoperty,  which  ejti^t«  ah«o  to  a  great  extent  in  the  leaves  and  ahoota  of 
the  Cherr}' -laurel,  the  flowers  of  the  Almond|  Peach,  &c,  The  seede  also 
Ciotitaiii  a  fixed  oil^  which  may  be  obtained  by  expres-sioQ  ;  and  tlmt  of  the 
Sweet  ^arietj"  of  the  AJmond  is  devoid  o^  ami/^dolhie^  and  thus  harmless. 
Aum'tf  have  sueeident  fniitK,  such  as  the  Apple,  Pear  (-F^rw*  Mahts  and 
rtmmimis)^  Quince  (  Ct/dtmia  i-uhfaris].  Medlar  (Mesmlm  germaniea)^  &c., 
which  have  been  brought  into  the  edible  cotMlition  by  cultivation ;  when 
wild,  they  art*  mostly  au^tere^  like  thoae  of  the  liawtljora  {Vratetgrn^  of 
I^MouLUtain  A»h  ( Pijtu*  Aumpuria),  &c.  The  seeds  contain  amygdaline, 
ildtlier^fore  yield  pruasic  acid ;  as  do  afeo  the  tlower&tbarlij  and  root  of  the 
MoiEiit*Ln  Aah.  Quince-seed^*  are  valuable  for  the  mueilai^e  they  contain. 
The  Ilo9t<E  yield  edible  fruits,  such  as  the  Itosp berry  and  Ulackherry 
|[JUm«  wiflPtt^  iik^  frHticmm)  atid  the  Strawberry  {Fragnr'hi  tflafior,  etsca, 
hc)t  The  petal*  of  Roses  yield  the  es."*eiitial  oil  called  Utto  or  Attar  of 
"  Kouaso  {Bray era  anthehnintu^)  is  used  a» a  vermifuge.     Most  of 

r  have  astringent  bark  and  roots ;  !?ome  are  unwholesome.  S(m- 
hare  stringent  properties!  ssiuiilai  to  Eosect.  QitiUauff  oontaia 
la  tli«ir  bark  a  saponaceoua  principle^  which  rendera  them  useful  for  clean- 
hq  fUk  labrica. 

(CaLTCAXTnACK.^  fonw  a  small  Order,  consisting  of  shrubs  with  oppo- 
Mitaatire  leares,  without  stipules ;  sepals  and  fetal»  sinnlar  and  indefinite ; 
ndum  adiiate  aod  extrorse;  cotyledons  cou violate ;  uthenvi^  like  Hosace®. 
TW  ap«ci6»  are  natives  of  North  America  and  Japan,  and  are  chietl}'  re- 
tttlioMile  for  the  peculiarity  of  their  floral  en\  eloper,  the  coloured  bracts 
if  tiM  {ledunde  passing  inaentiibly  or  undistiuguishably  into  the  chIvx,  and 
Aia  iBlo  the  corolla ;  the  segment^  of  both  are  ini^rted  on  a  fie»fiy  tube 
■nortiag  the  stamena  and  surrounding  the  cai'pels ;  convoluted  cotyle- 
Mtare  only  found  io  one  RoMa<*eou9  phmt,  Chamcnneies  {I^mete),  but  are 
(kiacti^iij^tjc  of  Combretaeetts  Calycauthit  dtund  between  the  HosacciB 
lidtlv  '"'  ^%  and  bavetperhapSf  a  distant  resemblance  to  MaguoliaceflSy 

ike  ti  ii^"eie  to  Kjuiunculaceie.     BaiUon  plaee«  them  with  Moni- 

■iida.      I  itvi^  wuod  is  curious,  the  stem  having  four  false  woi>dy  axes 
I  the  real  axis,  giving  the  stem  a  quadrangular  character.     The  chief 


mqmny  i'^   W.i^'t-Atw**  of  the  blossom.     C/am&nantkus  produces  yellow 
liPin  up'  I  '  as  branches  during  the  winter.     CmyamiAusJIondui 
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aroti  > 


OmiEH  LVII.  MYRTACE^.    The  Myrtle  Order. 


CJaaa  Myrtifiorze,  Sndi,    AIL  Mvrtaloa,  Ufidl     Coh,  Myrtalew),  Bmih. 

414.  IHamodi, — ^Trcca  or  shrubs  with  leaves  opposite  or  alternate, 
msmt  vgojmj  dotted,  and  w  ith  a  submaj-giDal  vein ;  dowers  usually 


GALTCIFLOBJS* 


M.  ImH/dui  aod  other  speciesi,  caUed  Aki,  Hata^  ^c,  ovprgrrowing  trees, 
like  the  Ficm  indteti^  and  themst4ve.>5  ultiiJintely  becoming  exceiHliiifjly 
luu\I-wcHided  trees,  Tbe  EHathjpti  of  Anstmlia  are  still  mon*  tvinarkablo 
10  m&ny  rt^ptHrtc*:  ftniut*  of  I  he  in  at  tain  a  height  of  :21>l>  feet  or  mort?,  and 
ftdiAnieter  of  10  to  15,  rising  to  100  or  150  feet  clear  of  hrftachea.  The 
htric  uf  some  of  them  sepnrales  in  tibrouj*  layers,  whence  they  have  derived 
tli«  oomnKiti  name  of  String-y^imrk.i.  They  are  also  called  Gum-treea, 
Dram  eoiitainiii;f  a  gunuuy  or  sacx-harine  sap,  occaaioually  of  a^triDgeot 
dbamrlHr,  E.  ntfrtuda  fteeretea  a  red  pxm  in  the  interior  of  the  trunk ; 
bam  E  fmitutifeta  a  saccharine  fluhfitaoee  like  niauna  h  obtained.  E.  Gtmmi 
\      V       '    n  tnpjK^d^  a  SA^eet  fluid,  which  is  fermented  into  a  kind  of  beer. 

CI  furnishes  an  astringent  t^ubstjmce  known  as  Botany-Bay 
K  "I  *  Mrier  specivs  also  contain  a  sufficient  f^iiantity  of  tannin  to  be  of 
:  fiitutrcial  importance.  The  lea\c»  of  some  speciei*  oi LephAiiptntHitn  and 
MAult^ra  are  u.s**d  for  Tea  in  the  Australian  colonies. 

Many  of  the  M>Ttai'eii»  are  eidtivaled  on  account  of  tbeir  beauty.     The 
f%  fi  TM.»f  Myrtle,  a  natiye  of  iVi'sia,  naturalized  in  Southern  Europe^  bear* 

,  and  tlowers  out  of  ditor.H  in  the  south-west  of  England.     It 

1 1  \  beautiful  varieties  in  culti  vatit>n*    The  species  of  Miiroaiderm^ 

Vml$j>i^Hon,  &c,,  st>metimes  called  Bottle-brunb  plant**,  have  verj^  curious 

tad  sbowv  bki9*onis»     The  Pomegranate  iloweiii  and  fruits  in  abeltered 

pliM%  noi  htaas  a  very  briUiaat  blo^soan 

•         rnrvACEAS.  are  chiefly  distingnisbed  from  the  Myrtftceie  (with 

are  united  by  IV^ntham )  by  tiie  dotleas  foliage  and  the  hood- 

1*1   plate,  cont<iHting  of  concrete  ntanien*^  covering  the  middle 

'  r.     The  species  are  usually  large  trci'i* ;  their  Iruit  is  very  re- 

itttFisting  of  a  large  wt^otly  citse.  the  top  of  which  sometimes 

ike  a  lid  {Lef^/this),  whence  ihev  have  been  called  Morikey- 

l  '        1  ■■•■}'  are  chietlv  fouud  in  (iuiana  and  Bmzil.     The  Brazil-nut^  of 

cotumeri*e  are  the  Beeas  of  BtHJtolfcfui  ej'c^ljttif  and  are  fonufnl  inside  a 

1  j_-     round  wixxly  fteed-vessel.     tmnm/titti  (fimmi^m«j  the  Cannon-ball 

\  jelds  a  fruit  containing  a  pulp  agreeabk*  when  fnsh ;  the  sheila, 

iUe    " pot^ "    of    l,ccf/(Ai4,  are  ti^ed  for  domestic  purposes.      The 

Uuli  of  Ij^cifthi^  Ol/ftna  and  other  specie.-j  [^  separable  into  tine  papery 

iayin^.  umsi  for  wrapping  cigar«,     L,  Ofhna  is  one  of  the  giants  or  th« 

BniziliaJi  foreets;  its  weda  are  called  Sapuc^iya-nuts.j 

(BAiiRmnTOXiACR^  are  a  small  Or<:ler  of  tropical  treea  and  slirubs, 

*  by  moi5t  authors  among  or  nt-ar  tbe  Myrtjtc**^^ :  their  foliap?  agr»vs 

r  i^^itJi  tbj»r  of  Lecythidacea?,  althougb  without  stipules;  but  their 

^ule  of  tbe  bof>d.     The  structure  of  thei^r  weds  has  been 

They  are  destitute  nf  albiimen,  and  consist  chieHy  of  a  larg« 


tsis  with  minute  cotyledons.  They  appear  to  have  dangerous  qualities. 
Himiboldt  and  Bonpland  Relate  that  when  the  frmt  of  OuMtmn  t^u'dma 
Il«0li»ti  hy  children  their  skin  becon^e^  yellow,  but  the  discoloration  dis- 
■r»  in  n  day  or  two  without  any  treatment  Barringtfmia  and  Out' 
I  are  met  with  in  ctdtivatiou  ii«  large  and  showy  stove-shrubs.) 

UCKJB  are  r  group  of  Australian  shrubs,  of  heAth-like 

-lied  from  MvTtaceie  proper  chietlv  by  the  fringe  of  aciJes 

i>ruueB  vt  »i(.:ii  frequently  surrounds  the  tube  ol'  the  calyx  ( whttooe  the 

K 
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nuneof  F]iiige-mwtle§)fand  by  the  I -celled  (?iuel,y3*seeded)  o^*^  They 
have  no  known  utility.  Generi :  CTuimahuffiumt  DVaf. ;  i>artn>mr,  Kudge; 
CalytriXj  Labiil.  Borne  of  the  species  are  Yery  oniamentid  as  greenhooM 
plimts,  as  the  Iktrwinias  (Hedamma)  &c,) 

(BELViaLACE^  coimat  of  a  few  species  of  handsome  shrubs,  helonginff' 
to  the  genem  Napoieona^  Pftli*.,  and  AMerantkm^  Desf.^  formerly  suppoeed 
to  be  related  to  CucurbitjureiD  and  Paa^ifloraceiiSf  but  apparently  only 
forms  of  Myrtaceie  remarkable  for  the  Beveml  concii^ntric  fpimopt?tAloiu 
rirdes  of  tfie  corolla  (or  corona),  the  polyadelphous  stamens,  and  fiat 
fltjgma.  Napoie&na  imperialut  forms  n  large  frviit,  with  tui  edible  pulp  taid, 
a  rind  containing  much  tannin.  The  struct ur«  of  the  flower  is  i 
and  interefitinf^*    They  are  natiTeB  of  tropical  ^VMca  and  Brazil.) 


Order  LVIII.  RHIZOPHORACE.E.     Manorovm. 

Ckm,  Calyciflom,  Endl.    AH  Myrtal^s  Limil.     Coh.  Myrtalea,  BeM. 

H  Hook, 

415.  Diagnomt. — ^Trees  or  ahnibs  growing  on  muddy  aea^ahores  (fi|C.  S6B]^ 
with  opposite  leaves  and   deciduous  convolute  interpetiolor   au'pulefi 

Fig,  3159. 


flowtra  with  an  adherent  calyx,  4^1 2-lob4^d,  the  lobes  ^ometiniit  < 
valvate ;  petals  e^nal  to  the  calyx^lobes  in  n amber,  Fpringiag  frwn  |2i« 
ealyi ;  stamens  perigynouSf  twice  or  thrice  sa  many  as  the  pe&ls ;  Ofarf 
2>  9-,  or  4-celled,  each  cell  with  2  or  more  pf^nduJousoTulet  j  iniit  l-w««d«d^ 
crowned  by  the  calyx ;  sends  exalbuminous,  germiiialuiif  and  fur 
Tory  long  root  before  the  fruit  lalls  from  tha  f 
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Illubtbato'e  CJeneba. 
Rhizopliortt,  Lam,      |      Brugiiiera,  Zam. 

J  Ibo. — Thia  wiiiall  but  intertBting  Order  con^sta  of  about  20 
f  of  rery  diHtinct  h^bit,  but  domewbAt  complicated  iu  their  iitfim- 
mug  with  the  MjTtaceie^  MelaatoniAceae^  Vochysiiiceitj,  and  Com- 
in  tnjuiy  reapects,  while  there  is  &  relation  with  Lvtbracero, 
se»,  Ac,  m  otnera ;  Eiidlicher,  as  well  as  Betitham  aod  Hooker, 
>  here  CassipourBa  and  Lgffnotis^  which  connect  this  Order  with  the 
;  Liadlej  refers  the  Ca^ipoutecR  or  Lefjnotiikg  to  the  Logtiuial 
ace. 
The  strildDg-  featare  of  thi^  Order  is  the  geraiination  of  the  seeds  within 
Hie  fruit  while  still  attached^  the  roots  usually  descemlinsf  to  the  mud 
lad  eertBbliBbing  theni'JiHlvea  bi^fore  the  plumulu  eitierifefl.  The  tree.s  also 
vonliiiuidly  a^nd  out  archiug  adventitious  root-^,  whicu  atiike  jind  become 
I  IMP  tnutks,  like  thoee  of  the  Fumm  indmu  Uitinm^  the  MflngK>V'e-swaraps 
^^^^^micttl  estuaries.  The  fruit  of  I{hisitjth<fra  ManifU  m  edible.  The 
^^^^Hp  generally  very  astrin^eufc  in  this  fumily*  The  wood  of  the  radicles 
^^^^^HI9  ctiriou^ly  branched  wood-  or  ilber-cuIlB. 


Ordkk  LIX.  VOCHYSIACE^, 

CalvciilonB,  EmU,     AU.  Sapinekkw,  Lu^di.     CoK  PolygiiliiiSB, 
BmUi.  et  IlmL 


416.  2)i0gnom.—l!Tem  or  sbruhsi,  with  a-ai no ua  juice  and  mostly  oppo- 
ste  eDtire  leavegi,  with  gliinds  or  stipules  at  the  base;  ffowern  perfect, 
nnigiilAr^  cmlyjc  wid  curoUa  imhricat**d,  of  unequal  pieces;  st4uiieus  1-^, 
tMttlly  op|>oeite  the  petals,  iirisiag  from  the  Wttom  of  the  cjilyx^  mostly 
Qolj  one  fertilei  with  an  ovati^  4-eelled  aiithtr ;  ovary  fn'c,  or  partly  ad- 
het«Dt^  ^-celled,  with  axile  phi^eutacff  or  1-celled  witb  2  b&ailor  ovuled; 
uAually  wiQged,  without  albumeu. 

iLtUSTIlAXrV^  OfiNBRA. 

QualeHi  AM.      |      Vochysia,  Jims,      \      BalTertiap  St.- Mil 


▲ffinltlMi  Ike— A  small  Order,  the  member*  of  which  aie  natiTes  of  the 

3imiioetial  re«^ons  of  AiDerica,  and  are  known  chiefly  aa  timber-trees^ 
ttm  with  large  ^htrwy  blosBoma.  Their  aliSuities  are  obeeure.  Some 
iuth^tfn  nv^rd  them  as  related  to  the  Clusiaeea%  othera  to  the  Viotaceie 
*mi  the  I'olygalaeett?,  near  which  latter  they  are  placed  by  Bentham  and 
Hooker.  On  account  of  tJieir  calyciilorouit  atructure  they  axe  usually 
'  Combreta€eii&. 


Order  LX,  COMBRETACE^. 

[€hm  CalyciflorK,  £iidL     All  Myrtale^,  LindL     Coh.  Myrtalea,  Benih. 

44  Hook. 

417*  Dutfmmg. — ^Treee  or  shrube,  with  alternate  or  opposite,  exatiptilate 
ATQiL  not  dotted ;  flowers  perfect  or  diclinous  by  abortion ;  calyx  adbe- 
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rent,  with  a  ^r^lobed  dtM^iduouB  limb ;  petali  5,  calydfloroufl,  or  absent ; 
fttArnf*n«  peng3niouA}  5, 10^  or  15^  mostly  10 ;  ovary  lH:iell€5d,  with  2-4  pen- 
dulous uvules;  style  iuid  ati^ma  simple ;  seeds  exiilbuminoiLei ;  cotyleaoDJi 
convolute.  •'^— 

llXtrSTttATIVK  GKNBaA. 


Tribt?  1  TKRMTNALtltAB.      UtwUfy 

apHtUous ;  ctitt/ledons  convokfU, 

Bucidft,  L. 

Terminal ift^  L. 

Pentjipt*Ta^  Horh. 
Tribe  2.  CoMniiETK^.      CwoUa 
present;  caiyl^dons piaited. 


Quisqualb,  Hutnfth, 
Tribe  3,  (l\iioCARPR^ 

hurstittff  Of/  rtturtH'd  vaive$. 
Gvr<»€arj>ua»  Jacf, 
Hligera,  BL 


▲filnities. — Bplftttnl  to  Myrtacaap,  eepeciiilly  through  Ptmim^  but  diatag^ 
jTiiished  clenrly  by  tbe  oitiloeular  ovary  and  l-#ii.^«Mb*d  fniit.  Th*"  stnicturi? 
i»rth(>  Hower  olliefl  the  Order  to  Oimgr&ceas  and  Kliizophomcefc  ;  the  ajx** 
taloiu  foruLS  approximate  in  some  degree  to  the  Santahieefla  ftud  Lau- 

Distributloti. — An  Order  coTiipriaiiig  upwards  of  200  spedeiy  geneimllj 
distributed  throu|jrhont  tbo  tropica. 

Qoalittefl  and  Uan. — The  general  property  h  a^trin^ncv.  Th*>  barks 
of  lineida  liureroM  and  CottocarpitA  raeemoaa  and  of  variou^n  Yrt  tuitmJt,/^  hto 
u«»eil  for  tannin^*,     Th«  fhiit  of  Tfrminalia  helericn^  the    '  u  U 

astringent  and  tt)nie.     A  kind  of  gum  \»  obtained  from  the  t'  '^/^ 

fiim  and  VomhrHam  nlfertitfuiium,  7\  Jtittzoin  has  a  milky  juiee,  wbieb 
bapdenwinto  a  fmgrant  gum-res<inHf  used  as  incen^^e  in  the  Manritit»»,  Tlie 
eeed^  of  T,  CktUtpptt  are  eaten  lik*^  almonds,  ^lany  of  the  plants  are  valu- 
able timber-tree»;  and  a  number  ar«  ctUtivatt*d  un  account  of  their  sboi 
flowers. 

TAlanotack^  are  a  amall  Order  of  exotic  plants,  tiraber-tr«>e*,  or  slip 
allit'd  to  Conibretaceie,  htit  luiving  Hlbiimint)tLs  seed**  with  larj.^e  le 
cotyltMlon*,  and  there  are  diiferf^uce*  in  the  eoroHa  and  Rlanit*ns-  landlijr  ^ 
coimidera  the  plants  rfd»ted  in  soinv  d^'^rrve  tJ>  Myrbn^ns  Mela^toniafMB*, 
and  OnagmeoiD^  but,  with  Endlicher,  thinks  tbat.nftcrroruhretm^eii*.  their 
neiin^t  relative*  are  probably  Ooniaoe»  and  nimiiinielnoete ;  lk*nthani  and 
Hooker  group  them  with  Comaceie.  The  i^uecult*ut  fruits  ari^  e<libhr,  but 
the  plants  on  the  whole  are  of  little  imporlance.  Umiera ;  Alanffium,  t^i 
MmtOj  Hoxh. ;  Ay^m,  Gronov,,  &c.) 


ORDKa  LXL  MELASTOMACE^. 

lyrtiBurB-',  Smll     AIL  Myrtale^^  LituS.     Coh.  M}Ttalee,  BmiA, 


n*^,  fh'afptons. — Mrrtle-likeplanta,  with  opjjo«if 

showy  Ho  wen*,  d^finfl*?   stamen  h  with  n^marKahl 


bursting   by 
albuminoiiaL 


poreji   at   the   apex^     B^^eda  very 


1 -ribbed  lraT«a, 
i^j^«d   antbcs% 

,     DtiuUt^' 


1 
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Illustrative  Genbka. 
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CentnidexiiA,  Don. 
MelMtoma,  L, 


Medinilla^  Oandich. 
Sonerila,  Jioab. 


Miconia,  DC 

Memecyloni  L. 

Moujrina,  Ju8«, 


^F    Afflniiiefc— A  lar^e  proportion  of  these  plants  are  dislinpiisbable  at  first 

Hftfrht  by  ilie  dt^veral  laiye  ciined  nh»  nmmng  fi'om  the  bafte  to  the  apex 

^■iif  the  leaver;    but  this   eharat'ter  doea   m>t  boW   in  AUmfri/hn   m  in 

^H  JToMrtrki.     In  MeinecyUi^^  aL«o,  the  usiially  flat  cotyledoiia  ani  coiivohited| 

^*li  in  Combretaceai)  and  excoptiona!  Jlyrtacefe ;  Simtriria  liaa  the  ribs*  of 

I       flslMSfOi  inconspicuous.     The  most  atriking  character  of  th<*  Mower  lies 

ia  lfc#  fftemena  with  tbtnr  oddly  bt^aked  aathers.     But  the  Order  differs 

from    tbt*   MjrtiiceH?    also   in    the  t'nutorted    a?stivatJou   of  the   corolla. 

On  the  other  baud,  they  are  allied  tu   the  jAujerdrmniefc  among  the 

LTthmoete^  from  which,  however,  the  imbricate  or  twisted  ti35tiratioii 

of  tht»  cAlyx   and  the  characttsrs  above   noted  autbcienllj  distinguish 

^Ul  DiBtributioii. — A  lai^  Order,  the  species  of  which  are  generally  diffa^ed 
^B^thin  the  tropica — a  few  also  in  North  America,  China,  Australia,  and 
yiT.  India. 

QttAUOM  And  Udea. — The  members  of  this  large  Order  seem  to  be  all 
harmleas ;  and  th«^  prevailing  charact>-r  i»  slight  aatrin^ncy.  Many  yield 
edible  succulent  fruits;  the  nanij  oi'  Mdantmna  is  denved  from  the  fruit 
•taining  the  mouth  black.  The  mo8t  etdkinff  peculiiuities  about  the  Order 
•RK,  perhaps,  the  beauty  of  the  llowiirs,  and  the  curious  ribbed  appear- 
•nee  of  the  fohage.  A  large  number  of  spedes  are  caltivated  in  this 
ftmntry,  some  as  ornamental -foliage  plants,  others  for  the  sake  of  their 
lowers. 


Oeoer  LXII.  ONAGRACE/E.     The  Evening-Primrose 

Order, 

Oam.  Calyciflorae,  Endk    AU,  Mjrtales,  Lindl,     Coh.  Myrtales,  BmiK 

et  Hook. 

419.  DiaffnosU. — Herbs  *>r  shrubs,  with  4-merous  (sometimes  2-3-ma- 

Ifmisr  flowers;  the  tube  of  the  calyx  (of  the  receptacle)  adhering  to  the 

'        rv,  calyx-teeth valvate  in  the  bud,  or  obstjlete ;  the  epigynous 

'  ;  stamens  as  many,  or  twice  as  nmny,  as  the  petal^s  and 

t*«i  vvuri  (hem;  ovary  2-4-eel led ;  styles  united ;  stigma  capitate  or 

^j ;  fruit  capsular  or  succulent,  with  2-4  cells ;  seeds  numerous, 

ilboui  albumen. 

Illustratitb  Qrnbba. 


Epilobium,  Z. 
Skinnera,  Forst. 
Fuchsia,  Plum. 


Lopezia,  Ca}», 
Circiea,  Tomj^f. 
Traps,  JL 


Altetllift— Onagrads  i 


allied  to  Haloragero,  but  differ  in  their  often 
oared  caljx,  absence  of  albumen^  and  simple  style,  &om  Trapa  in  their 
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convolute  imbricate  corolk,  from  Corobrf»tace»  by  their  pluiiloctilu 
ovary.  The  parts  of  the  iJowt^r  in  ih'i»  Order  are  pometimes  z-merouii — 
Circaat  while  in  Lopt^m  only  one  etamen  exiBt"*,  Bometimp*  the  petala 
119  abrnt ;  and  oecaaionallv  tKe  flowers  are  imiseiuaL  Trapa  {»  a  genua  of 
water-planta  somedmeB  placed  with  Haloragacea?,  from  which,  bowevor, 
its  single  style  and  exalbuminous  embryo  aeparate  it,  Tlie  floating  leaves 
are  tiati  we^^e-ehaped,  and  entire^  white  the  submerged  onee  are  cut  up 
into  nnmerous  very  tine  aepments.  The  genninatioii  of  Trapa  reaemblea 
that  of  some  endogenous  plants. 

iMvtrttmtioii. — The  Order  conaiata  of  a  considerable  number  of  Bpecifls. 
natives  chiefly  of  the  temperate  parts  of  Europe^  North  AmeriCA,  Uld 
India. 

Qttalidefl  and  Uses. — Harmless,  sometimcfl  slightly  astringent*  The 
berrit's  of  frome  Fuchsia*  are  edible.  They  are  bt^at  known  by  the  aume- 
rou^  garden  plants  balonging  to  the  Order,  mo^t  of  which  are  veiy  slldwjr* 
EpUobittm  has  many  native  species,  which  are  nio^^tly  weedi*.  K  am^mt^ 
/aftum^  however,  and  B*  hirmdnm  are  tall  and  haiid^oroe  plants.  Some 
of  the  (EfUjiAera  are  called  Evening- Primroses^  from  tbe  yellow  flowers 
opening  in  the  evening.  Trapa  produces  a  large  homed  fruit  witli  amygda- 
loid (*eedM  with  unequal  eotyWons.  T.  nattim  in  the  Water-chestnut  of 
the  French.  The  eeeds  of  t,  hij*pinoutj  the  Singhajji-nut  (Kaabmir),  and 
T,  bicQrnu  (China)  ftiniidi  importjint  articled  of  food. 


Order  LXIII,  IIAL0RAGACEJ3. 


dm,  Calyeiflom,  £ndl. 


All  Blyrtales,  Lindl. 
H  Hook, 


Coh,  Rosalea,  Btfdk. 


420.  Th'afpumM. — Aquatic  plnnt«, with  pmall  axillwy  2-4'merous  flow*f», 
often  imnerfcct :  cahTC  Adherent,  ils  teeth  ohi»olptF  ;  petal?  often  wanting ; 
ttaraeni  1-^ ;  fruit  iudehiftoent,  l-4*Delied^  with  a  sotitaty  suspended  i 
[  In  etdi  ceU ;  albumen  f 


iLLtniTRATIVB  GsKnA. 

Tlippuris,  L,    I    MjTiophyllum,  VatU.    \    Haloragia,  FortL 

AfinttiMi  Ae. — The  Ilalora^cefp  are  di^tingtUMhed  from  Onagmi^asl 
^i  radnced  cal^nt  and  the  ^olitar>'  p^'mluloiip  nnd  nlbuniinouH  pee^ls;  thw 
corolla  i«  absent  from  Uipp^tris  and  iyo»erpmnrtt.  The  former  genu»  baa 
a  very  «nmple  flow#»r,  con^i?ting  men*ly  '»f  an  adher»'nt  caljx  with  a  vi-ry 
•bnrt' limb,  an  ovary  of  one  carpel,  and  a  ?iri  '1.^  »«frtnif'n.  The  whor)e<l 
foliage  of  Jltppurv^  and  the  Alt/riophyUn  in  '<  ''>%  giving  the  fiprt 

fomewhat  the  appearance  of  an  3jfnMtttm,v.\  'U't  are  ahnofit  like 

»om*»  of  the  branch^  frei«hwati*r  Algi»,  Mnwt  of  the  Order  am  aquatic; 
but  lltilaragU  aod  Ltmdtmta  aro  torr^^^trial  and  more  or  \em  abrubby. 
Thej  are  universal] j  difTtiaedi  but  generally  of  little  importaaoe. 


CALTCIFLOILX. 


271 


Order  hXTV.  LYTHRACEiE, 

Clatt,  CdTcifloree,  Endl,    AU.  Saxifragaleiif  LmU, 
Bmth,  ei  Hook, 


OjA.  Myitalea, 


^V  42L  DiagHosis. — Herbs,  Bbrtibs^  or  treed,  with  maatlj  opposite  entire 
^Mmre«  f  no  stipulee ;  the  ctklyx  (^oclosinir,  but  free  from,  tne  1— i-celled, 
^PBftDjr-eeeded  ovary  aad  membraDoiiM  poa^  aud  be^uing  the  4-7  decidtiotid 
I  «afrug»ted  pelala  and  4-14  stamens  ia  it*?  thrtiat,  calyx-lobes  valvate, 
Ike  ^meoa  lower  down ;  style  1 ;  stigma  capitate,  or  rarely  2-lobed  j 
cifMile  endcMed  in  the  calyx^  dehiscent;   eeeda  numerous,  exalbium- 


IlXrSTHATTTK  GkNILRA. 


PepUs,  X. 
Amman ttia,  Hofust. 


Lythnim,  L, 
Cuphea,  Jacq, 


L&wsonia^  X. 
LBgerstrcemiAy  X. 


1= 

^B  ii^tolllMb — ^In  habit^  aa  alao  in  the  striated  calyx » these  plants  have  some 

^PvUtt  ftcMDiblaDoe  to  Labiatat ;  but  their  nearest  n*lations  are,  on  one  aide, 

^^l&  MTeral  Calycifloral  Cheers  (fipom  which,  t\&  Ona^iracej**  and  Melaj^to- 

I       WMttm^  tliey  difler  nio^t  f^trikingly  In  the  Buperior  position  of  the  ovary), 

md  on  the  other  wirh  Saxifragaceip.    From  Rhizophorefl?  tiiey  diJler  in 

tb**ir  want  of  stipule*  and  in  their  numerous  ovules.     From   Mjrtle% 

ksidefl  the  above  chiLractera,  they  may  be  diatinguiahed  by  their  voivate 

IHitrfbittlon.— A  considerable  Order,  the  memherfi  of  which  are  generally 
^IRiied,  the  tribe  Laf/ertftrwfmem  tropicah  Ltf thrum  iSaltcurm^  a  common 
Britiah  plant,  is  remarkable  for  beting  found  i^h  the  only  representative  of 
ikm  Onier  in  Australia.  Ita  flowers  are,  according  to  Darwin*  trimorphic, 
tkt  ftjunena  and  «tyle«  being  of  three  different  lengths ;  two  of  ihvm  forma 
eoeziit  in  the  same  tlower^  and  have  different  sexual  functions, 

QiiaMH>s  and  Ums. — Many  of  the  plants  hare  astringent  properties ; 

svrpral  aft*  valuable  aa  dyes.     Lattsanm  mermia  is  the  celebrated  Flennah 

gr  Uenn^  of  the  East,  used  by  women  to  dye  their  finger-nails,  hands,  or 

lost  of  a  brown-orange  colour ;  it  is  also  iii*ed  for  dveing  Morocco-leather. 

Tba  floWfcfB  of  Oritlea  Umiefitom  are  also  used  for  %eing  in  India.     Am- 

wmcatoria  is  acrid,  and  has  blistering  prop*?*rtiea.     Ph\f»ocahfinma 

a  Brazilian  tree,  has  a  beautiful  roeo-coloured  wo(Mi.     Cuphea 

**"^  favourite  cultivated  species,     Bentham  and  Iloolrer  pbicc 

riegranate)  in  this  Order ;  but  it  would  seem  to  belong  more 

...  Alyrtlea. 


Order  LXV.  SAXlFRAGACEiE.     Saxiframs. 


Chm.  Domiculata?,  Fndl.     All,  Saxifragales  and  AH  Qrosflales,  Xiii<0. 
CuL  Roaales,  Bmih,  H  Hook, 

422.  IHoijmMu, — Herbs,  shrubs,  or  ti'^ee,  with  the  pisUla  moetlj 


bi 
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Fig.  ATO.  8n4ioo  of 
thp    flo«r«r    of 


tewtT  than  the  pt'tals  or  divisions  of  the  calyx  (usunlly  2,  coberent 
below,  and  separuk*  or  Bepaniting  above) ;  the  potala  Yw,  370. 

Bometiincfl  watiling).  with  the  (mostly  4-10)  sta- 
mens, ine^erted  on  the  calyx,  which  i»  either  free 
or  moro  or  less  adherent  to  the  1-4-celled  orarv 
(%.  370>. 

Character, 

Calif  it  5 -parted,  more  nirely  3-,  4-,  or  10 -parted, 
more  or  less  adherent  t-o  the  oviuy. 

Corolla :  prtah  imbricate,  perigynoua,  equal  in 
number  to  the  segments  of  the  calyx,  and  al- 
t^emate  with  them,  rarely  abt^ent. 

Stamens  inserted  witli  the  petals,  cqiud  in  num- 
ber to  them  and  alternate,  twice  tis  many,  or  indefinite. 

Ovartj  mufXly  of  2  carjiels,  more  rarely  of  3  or  4  or  5»  more  op  lifni 
united  into  a  2-  or  roore-ecUed  ovary*  usually  htdf  or  wholly 
inferior  ;  plaoentas  axile  ;  »tjfUs  as  many  ii«  the  cells  of  the  ovarj* ; 
more  or  less  coherent » 
Fruit  ustially  capsular,  dehiscent:  gettUg  mostly  numerom,  smaUf 
with  tieshy  albumen. 

This  extensive  group  of  plants  is  divisihlc  into  four  Subord^sfv, 
which  are  by  »omc  authors  rejfarded  as  distinct  Orders  : — 

1 .  Sajgefraor^  Herbs :  stipules  absent  or  adnate  ;  fietalj^  imbri- 
cated, or  rarely  convolute  in  the  bud  ;  calyx  free,  or  partly  adherent, 
ovary  1^-cellcd. 

2.  EflCALLONiK,*'*.  Slvnibs  with  alternate  aimplo  glandular  Wves 
and  no  stipule-s :  calyx  imbricated  in  the  bud. 

3.  FniLADELPHK^.  8hrul>s  with  op|x>site  simplo  leaves  and  no 
stipules;  calyx  valvate  ;  stamens  epi^^nous, 

4.  CtntoKiEA.  T^es  or  shnibe  vn\\i  opposite  or  whorled*  simple 
or  compound  loaves,  and  large  iutcrpetiolar  stipules ;  petals  never 
valvate, 

ItXIJSTRATrVE  CiENEftA, 


Suborder  L  S  4x17m aoks. 
8axi&aga|  L. 

Suborders.  Ebcalloniila 
Escallonia,  MutU, 


Suborder  3.  PliiLAPRLi'iricj 
Phihulelphus,  L. 
Deutzifl,  Thunb, 
Ilydnmges,  L, 

Suborder  4  CtTfOxoLK. 
Cunonia,  L, 

u — The  relations  of  thb  Order  are  somewhat  eomplicftt45d,1 
eonnsqut^c^'  of  the  variety  of  conditions  exi*tinjf  amonir  the  jBr«*n*>ra,  Tbi* 
li«rbtotoiis  Saxifrage'  iiiv  thIhIhI  to  ihe  CrattfuUo^tt  in  sewml  rpimecfj, 
but  dBfer  in  habit  and  in  the  aViAcnre  of  hvpogyiKMIt  |r1afids— and  also  t4> 
iki*  Hosaeeie,  through  Sftirtra^  AMiJhe^  Sic, ;  mim  these,  Dfutsia  lead^  to  th^ 
•hrubby  forms,  where  PhUadvtphm  numifcstly  approaches  lbs  Mrrtacotrf 


rhile  tiie  inflorescence  of  Hydrangea  is  like  that  of  Bome  Caprifoliaceae. 

^^e  Vtmmie^t  are  «carcelj  di»^ting:ui!^lied,  except  by  habits  from  tlin  Saxi- 

f;  the  BscaUotiietPj  past^ing  off  Cixmi  the  Fhihuhljiht'eCj  are  related  to 

D,  and  more  distaritly  to  those  EricaceiE  with  an  inferior  ovary, 

e«e  differ  in  their  die<:»ccoua  truit ;  Saxifra^raceas  are  clos<?lj  allied 

J  btit  ID  the  latter  the  embryo  is  exalbuminous.     Parmi^aia 

her©  by  Hoolcer^  but  seems  more  closiely  to  resemble  Ilvperi- 

T*he  Australian  Pitcher-plant  {Cephaiidtm  foUieidarts},  the  leaTes 

ch  aru  tnbular,  with  a  lid  clo^in^  the  tubo,  belongs  to  n  genua  closely 

td  Saxifra^e^  especially  to  the  apetaloua  ones.     From  KoaacefS  it 

Sffi'rs  in  the  pre*ienc«  of  albumen  in  the  seed. 

OlstrilMitioa.-- A  large  group ;  the  SiUifrm^e^  are  northern  and  alpine 

EiU;  the  Escalionieit  are  ehit'tly  mountaiu  plants  of  South  Amenca; 

Fhiladrlphe^e  belong  to  Si>uth  Europe  ana  the  temperate  re^oiia  of 

lAsiA  and  Americ-a ;  the  Cmmtmif  occur  in  the  Ea^t  Indies,  the  Cape,  Ana- 

^ttaliA,  And  South  America. 

QttUltlMi  and  Uses. — No  important  properties  ar^  attributed  to  this 

Onl*»r  J  A  certain  degree  of  astringency  prevails  in  Saxifragea'  and  Cuno- 

Their  chief  merit  consists  in  the  beauty  of  the  maoy  cultivated 

«:p«*cieg  *»f  alpine  herbs,  and  of  the  hardy  and  half-hardy  flowering  jii.hrubfl, 

^  ufragejif  iJeutzia,  lieu^hera,  and  Effect fhmtiy  lii/drmiffea^  and  others 

Liliar  to  every  one.    FhUmhlphmcoroiiarim^  the  *'  Bynnga  *'  or  Mock- 

tt^fe  of  our  shriibbfmes,  a  native  of  the  wnith  of  Europe,  is  remarkable 

oth  for  the  btjuntiful  flowers  (the  sweet  perfume  of  which  depends  on  the 

' fne^nce  of  an  essential  oil)  and  the  peculiar  flavour  of  tlie  foLiagei  re- 

noililhig  that  of  the  cucumber. 

(The  gpnu*t//<*W^«  i'a,\V(dl.p  once  considered  to  be  allied  to  Saxtfragaceje* 
tttms  out  to  be  identical  with  Crt/pteronift^  Blume,  which  is  included 
b  Lytlimcea*  by  IVnthani  and  Hooker.  The  geous  con.nists  of  thrw  or 
fbor  trews  of  tropical  India,  related  apparently  to  Hittadvlph^a^  by  J/y- 

* J  and  more  closely  with  Brexmcea?,  but  that  they  hare  opposite 

In  habit  they  reaemble  Vuprifolium.) 

(^KAXiCOACVJR  is  an  Order  composed  of  Chilian  herbs  with  the  habit  of 

'^"^  and  flowers  4r-merous  thr*:>uj?hout  calyTc,  eorolkt  stamens  (in 

ltjs)j  and  carpels.     Some  authors  consider  them    nearest    to 

B,  others  to  UrassuhieeiBy  others  to  Koaace® ;  Lindli^y  bt'licres 

lUf  OMUMl  ftf&nity  is  to  DrotemcecB.    Genen :  Dran^m^  Cav/;  Itiilia, 


OnDBR  LXVI.  CRASSULACE.E,    The  Stone-crop  Order. 


Ckfi.  Coroiculatffi,  EmU.    AIL  VioliJef,  Ltmil,     CV/A.  HoMlQa^  Befttk. 

H  Hook. 

L  Diagnosis. — Succulent  herbs  or  low  alimbfl  with  pcrfoctly 

ftricttl  flowers,  the  fjotals  and  pisiib  equalling  the  sepals  in 

(3-20),  and  the  Btumens  as  many  or  twice  a&  many  ;  albumen 

it5 
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Charaeier. 

Cahj,T  free,  mostly  5-partod,  rarely  3-10-parted,  imbricated  in  the 

biid,  pereisti^Bt- 
Corolht :  pHaU  as  many  as  the  loboa  of  the  c«lyx  and  oJteruate  with 

tbf^m,  distinct  or  united  belfTO%  emorging  from  the  bottom  of  the 

caljrx,  imbricated  in  a?«tivatioiK 
StamrttH  as  many  as  the  ptals  and  alternate  with  tbcm,  or  twioe  tt 

many  (in  2  circles),  free  or  ndhorent  to  the  (coherent)  petals. 
Otfarifs:  carpels  in  a  circle,  as  ninny  as  the  petals  and  opposite  to  them, 

ofUn  with  a  glanduliir  scale  at  the  base  outside,  distinct  or  more 

or  less  coherent;  placentas  at  tho  ventral  suture;  sti/Ujn  dL^tinct; 

idgmttx  on  the  inside. 
FHtit:  a  circ]t3  of  drj*  follicles,  or  a  capsule  hiirwting  at  the  dorsal 

sutures  or  by  the  sepanttion  of  the  walls  as  valres  from  the  septa ; 

seeds  varying  in  number,  very  small ;  embrj'o  in  the  axis  of  fle^y 

albumen. 

iLLUSTRATrVB  GEKEttA. 

Suborder  L  Crasstleji.    FmiU 
/oHiettiar. 

Tilliea.  Mkh, 

Crasj^iila,  Ifattf. 
Bnophvlhimt  Saftab. 
Cotyledon,  />C, 
Sedum,  L. 


Sempervivum,  L, 

Subord«^2,  Pi.^MoiirjJK«.  Cbr- 
pels  cifherefU  itUo  a  pUirihcmlar 
capsfde^ 

Diamorpha,  KnU. 
Peotbonim,  Z. 


-This  very  peculiar  Order  appears  to  be  nearlv  related  to 
8axifnigaeesBt  e^^ially  by  the  genera  with  C4ipfltilar  fruit;  and  on 
other  band  to  Faronychiaceie  and  hence  to  Caiyophyllaeett.  They 
are  moH  reniarknbk*  tor  their  aucctdent  folia^,  poaaeaaed  of  apoiwar  dif 
nub^istinj?  alniotst  entirely  on  atmnHpherie  *dcmentji,  and  re^istiuif  moit 
obstinntf^ly  tho  influence  of  heat  and  drought.  They  are  exci^cdinjfly 
tenacious  <if  life :  and  lit-yojih^lhtm  in  particular  is  celebrated  for  the  apti- 
tude of  \Xn  1< '»%'»'«  \n  produeo  miventitiniis  bud»($  100)  when  ^♦^parateil  and 
pilaced  in  favourable  circumstanceH.  The  ^ynimetrical  con.«trurtitm  of  the 
flow«n>  i»  lik**wi^i  verv  intereAtinjf  to  the  botanist,  and  has  bx»n  dwelt  on 
in  the  Mf>rphoh»jncttl  Part  of  thi.*  work  (  §  147).  Tho  llmistdet^k,  Srtnper^ 
virvrn  frcff*rttm,  occa<»i(mally  produces  monstrouB  »tanieuii,  with  ovulu*  hi 
plaiN*  of  pi  (11  on. 

©intrlljntloii.— There  are  a  ronsidprahlo  nnmbcfr  of  specie*,  generally 
fount!  in  thi*  ovtratropical  rejrions^  in  very  dry  nitnationa*  and  especially 
abundant  at  the  t'api*  of  Good  Tlopr\ 

Q„™Titi«"  "-jfi  u»o«.— Th«-ir  prop#*rtie*  an*  mc:wtl>'  unimportaot  S$ium 
(tiTt  i<in  y**llnw  nitiri;^  Storie-cmi)  of  mir  walla,  li  eo  called  ftom 

its  at .  md  i«  Jiaid  to  be  emelic  and  jpurfrative.    Borne  an  tatiii; 

othera  tiaed  aa  re6igennta.     Cafykdm    Umbiiiem  ban  been   uaed  la 
epflepiy. 


the  I 
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Oedee  LXVII.  PARONYCHIACE^  oe  ILLECE- 
BRACE-ffi. 

ClasB.  CaiyophjlliiuB,  £ndl.    AU,  Silenales,  LtndL     Coh,  Chenopodiales. 

424.  Diaanom. — ^Herbs  or  shrubs  with  mostly  opposite  leaves  and  often 
Bcarious  stipules,  minute  flowers,  with  5-  or  more,  rarely  3-  or  4-merous 
calyx;  petals  small  or  absent;  stamens  on  the  calyx,  1-10;  ovary  1-, 
rarely  SCn^lled ;  ovules  numerous  on  a  free  central  placenta,  or  solitary 
on  a  long  funiculus  from  the  base  of  the  ovary.  Seeds  albuminous; 
embryo  curved« 

Illustrative  Gexeila. 


Subord.  1.  Pahonychik^.  With 
9earioui  stipules  ;  stamens  opposite  the 
sepals. 

Corrigiola,  L. 

Paronychia,  Juss, 

niecebrum,  Ocsrtn,/, 

Polycarpon,  Laeffl, 

Spergularia,  Pers, 

Spergula,  L. 


Subord.  2.  SCLERANTHEJB.  With- 
out  stymies ;  calyx  with  an  indurated 
tube:  petals  none:  stamens  opposite 
the  sepals, 

Scleranthus,  L. 

Suborders.  MoLLUGiNES.  Sta- 
mens alternate  icith  the  sepals  when 
equal:  if  fewer,  alternate  with  the 
carpels. 

Mollugo,  L. 


AfflnitiM,  he — This  Order  consists  of  upwards  of  a  hundred  species, 
and  may  be  reprarded  as  a  degreneration  oi  Caryophyllaceae,  from  which 
they  ditfer  in  the  possession  of  stipules,  the  thin  petals  &c.  forming  a 
transition  to  the  apetalous  ChenopodiacesB  and  Amoranthace®.  They 
are  also  nearly  related  to  Portulacaceie,  difiering  from  some  of  the  genera 
of  that  Order  only  by  the  position  of  the  stamens  opposite  the  sepals. 
Some  of  them  are  succulent,  like  the  Crassulaceie,  but  are  distinguished 
by  the  structure  of  the  ovary.  They  are  mostly  valueless  weeds,  abound- 
ing in  barren  sandy  tracts  throughout  the  temperate  regions  of  tne  globe. 


Ordee  LXVIII.  PORTULACACEiE. 

Class,  Caryophvllinse,  Endl.    All.  Silenales,  Lindl,     Coh,  Caryophvllinse, 
Benth.  et  Hook. 

435.  Diagnosis.— lleth^  with  succulent  leaves  and  regular  unsymmetrical 
flowers  (sepals  fewer  than  the  petals) ;  sepals  2,  rarely  3  or  6 ;  petals 
mostly  5  or  0 ;  stamens  opposite  the  petals  when  of  the  same  number, 
but  often  indefinite.  Capsule  1-5-celled,  with  few  or  many  seeds  on  long 
funiculi  from  the  base,  or  on  a  free  central  placenta ;  embryo  curved ; 
round  floury  albumen. 

Illustrative  Geneba. 


Tetragonia,  L. 
Aiioon,  L. 
8esu\'ium,  L. 


Portulaca,  Toumef 
Talinum,  Adans, 


Claytonia,  L, 
Montia,  MicheL 


*e.~This  Order,  as  here  regtrded,  hM  various  raUtioiis,  and  is 
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not  wmU  defined.  It  approaches  very  eloselj  to  CftTTopbvllaccic  through 
Paronycbiaceae,  but  may  be  distin^iiiahed  bv  the  l*-piirted  calyx  aijd  ihe 
number  and  pcwitiou  of  the  eUimt'EB.  Like  tWtinyclnact  fi>,  thi^  meiuV>er9 
of  this  Order  are  Di^arly  related  to  the  proper  npetaloiL^  Order?*,  C'heno- 
podiaceflD  Sec.  Liiidb'y  sepnrativ'^  the  Tetrmfifniect,  /I  lic/if/fr/*,  aod  Semipii^tF 
IE  an  Order  called  Tetmrroniacene,  di fieri ng-  from  Portulacacea*  in  their 
■petalous  tiowerSi  raultilot^itlar  ovary,  and  distinctly  perifrynouB  stamena* 
FortulftcacefE  would  thus  be  defined  chietly  by  a  2-«epttlou»  cal\^*  hypo- 

f\Tjou8  nr  rarely  peri^nou«  stamens,  and  1-celled  ovary,  lientham  and 
looker  refer  tue  Tetragoniem  to  MesembryanthacesB,  firom  which  they 
differ  in  their  apetalouR  flowers,  Portuluca  i»  e:xceptional  in  its  partiiUlv 
inferior  ovary  and  periv^Tioiu*  stamens ;  hence  the  Order,  a^  a  whole^  is 
considered  bv  PM^niham  and  Hooker  to  belong-  rather  to  the  Thalaniirtorse 
than  to  the  talyciflorse.  The  pknts  of  this  Order  are  generally  difRiaed, 
in  waste,  dry  plaeeft.  Porttilam  oleracea,  Pufslane,  is  an  old-faahioned 
pot-herb;  othere  are  u.*ed  in  the  winie  way*  Tetroff&ma  erpftMa  fur* 
niahea  New-Zealand  Spina/-h.  Ctat/foma  iuheroia  ban  an  edible  tnl>er. 
Many  have  showy  buti  ephemeral  floweri,  Ltwima  rtditnvu  (Oregon) 
hiK  a  «tarchy  root,  used  as  food  under  the  name^  of  .^patulum  or  spiEtlum 
and  raeim  antifte ;  it  la  pungent  and  aromatic  when  raw. 


OkderLXIX.  MESEMBRYANTHACE.E  or  FICOTDEJS. 
Ice-plants. 


Clou,  CaryophylliniB.    AH.  Ficoidatei,  LmdL 
BmtA,  et  Hook, 


Oih*  Ficoidalea, 


426.  Dmffmm$. — Shrubby  or  Rucculent  herbaceous  plants,  with  oppoeite 
(dmple  leaves;  «epalH  definite;  petal/i  very  wtmerous ;  fitamens  indennit«», 
p^riirynou*;  ovarj'  inferior  or  almost  superior,  mjiny-rell**d  or  l-i-elled; 
ovules  numerous,  attrtf*h»*d  by  conl«  t/i  n  free  reiitraJ  pla4M*nt«  or  to  axile 
plAr»*ntiiM,  r^»r  to  parietiil  phieeTitaM  ^tpreadiitf?  over  tl»e  back  of  ench  eel! ; 
m»od«  numerous;   embryo  cuned   or   spiral,   on   the   outride  of  mt 

IIXI8TIIATIVR  OKBTUa. 

Mcsembryanthemunii  2L 

..     .       >. — Veiy  nearly  r»*lat4»d  tt>  Portulacaceie  and  Piironychii^.,^ 

From  the  former  they  t^iffer  in  the  parietal,  not  free  centrttlphicfrnta, 
from  the  latter  in  the  position  of  the  fttamen*.  many-c^elJed  ovan%  and 
dthiAcence  of  the  capsule.  The  structure  of  the  ovarj-  in  eurioui,  nre- 
•enting  very  different  comlitions  in  dilferent  members  of  the  Order; 
probably  it'  is  somewhat  «inal  you*  to  that  of  Cueurliitacem.  and  thf> 
diTeme  positions  of  the  plaeentaA  dcp**nd  on  the  dej^ree  of  invohitjon  of 
the  carpels  and  tho  disniption  of  the  septa.  The  parietal  placenta, 
toj^ther  with  the  prewnw  of  numenms  ut^tals,  ser\e  tc»  indicate  a  rela- 
tionship to  Caetaceii>.  iieuthani  and  IlooKer  refer  to  this  Order  Ttiratftt- 
niftr  (m^e  PortaUeac«iD)  and  MoUv^me^  (lee  Paronychiacew ).  The  phints 
are  fcmarinbfe  ftir  mm  fiioeiil«ii  ibliig«,  accompanied  souietim«!«  by 
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'  pseudo-glanda  on  tbt?  «pidprmi«,  whence  the  nAnie  of 
ilied  to  Mt**embrt/a»t/ienmm  cnjdalHrmm,     Tht)  rip+!  capsiilea 
I  wt;  very  h>Yrometric,  tlie  valvtij  opening  when  wet  and  closinj^  when 

DUtrfbatloii. — A  rather  lai^e  Order,  of  which  the  majority  belong  to 
the  sandy  tmcts  of  the  Cape,  but  a  few  ar<e  found  in  S,  Europe^  America, 
[Chiniit  and  the  South  Seaa. 

<}aaliti««  and  Uma. — The  foliage  of  M,  edide  (Hottentots'  fi^)  is  eaten 
I  it  the  Cape;  M.  fmarcidum  acquirt?s  carentic  prtiperties  when  fHrniented. 
I  Several  are  burnt  for  the  Boda-af«h  in  Egj'pt,  Spain,  &c.     The  seeda  of 
•Dsne  yield  a  kind  of  tiour. 


Ordbe  LXX.  PAPAYACE^.     The  Papaw  Order. 


Cbtmk  Pim«tiile%  Mi^, 


All  PnpaTftles,  LtmlL 


Coh,  PassifloraleSy 


427.  DinffHOifig, — ^Trees  or  shrubs,  aom**tiuies  with  an  acrid  milkv  j»iic6| 
I  sheniate,  lobed,  loDg-9talked  leftvt*si^  and  diclinous^  sometimes  lienna< 
fphrc»dite,  dichlamydeoua  flowers.  Male  fl. :— <»lyx  free,  minnte»  with 
I  0  te«?th  ;  corolla  monopetalous,  with  5  lobes ;  stamens  definite,  epijH'taloud. 
I  Female  ft. : — Petal.^  o;  corona  filamentous  or  fimhriftt*^,  sometimes  none; 
L  ovary  rre«%  I -celled,  with  ?i--5  niany-aeetled  parietal  placentas  j  fruit  auc- 
at  or  dehiscent ;  embryo  in  the  axis  of  fleshy  albumen. 


Carica,  Z. 


iLLtrSTRATlVE  fiK^-ERA* 

Modecca,  X,      |      Ceratoaicyos,  Nees. 


AmnmetT  J^ — The  present  Order  etandj  near  to  CucurbitAceffl  and  to 
P«»ittoracen?,  dilferin)?,  however,  in  important  resp^ets  from  both, — since 
tlie  former  have  an  inferior  ovary  and  exalbuminoui*  seeds:  the  latter, 
lite  flower*  and  a  charact+^ristic  eoronel  imsinjr  from  the  tube 
I 'flower,  of  a  ditr»»rent  nature  to  the  staminodevS  or  Bterile  stainens  of 
lit  larroiip.     Bentham  and  Hooker  include  it  imder  Passiflorace®. 
Papa W' tree,  Carica  Papaya^  has  a  succulent  fruit,  edible  when  cooked, 
be  juice  of  the  unripe  fruit  and  the  «4)eds  appear  to  be  very  acrid. 
niula  { Brazil )  is  re^rded  aa  a  very  deadly  poison ,  and  it^  juice  blistem 
kin.     The  species  of  Cat-ica  are  natives  of  South  America,  the  other 
i  are  East^tndian  or  African, 

fpANOiACEJB   are   an  Order  of  arhoreacent  nhints  cloeely  reUted  to 

Paparncea^  differing  chiefly  in  being  pidypetalotis,  and  by  tha  femalo 

flowiin  baving  acale»  in  the  threat;  the  number  of  parts  in  the  flord 

Ofdei  also  tppean  moro  variable.     They  con^^titute  a  Tribe  of  FSixaceia 

!  in  the  *OmeTtL  Plantarum  ^  of  Benthara  and  Hooker.     They  are  poisonou* 

Iplautii  found  in  the  hott**r  part,'!  of  India,     llt/tlnortitpnx  mtt^Miu*  is  a 

I  Dative  of  Ceylon;  its  fruit  produces  danpTous  intoxicAtiom     Tho  8oeda 

Itif  Pangiutn  are  sometimes  UM-d,  afti>r  VH»iling  and  extrnction  with  ' 

I ^  a  Bptce^  but  even  then  have  cathartic  properties.     Genera : 

IBqIdw.  ;  Qymmeto'pea^  R  Br. ;  Hf^Moarpm^  Qmxt^) 
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snmiAnc  botakt. 


^ 


Order  LXXI,  PASSItXORACE^.     Passion-Flowers. 


Om.  pATietales,  EktU.    AU.  Violale^  hindl. 
BenlL  et  Hook, 


Coh,  Pa^£loral68| 


428.  IHa^ntms.^^lmhm^  flttnUy  rarely  erect  trees^  witb  tcnclrilfl  ftad 
foliftceotis  stipulea ;  leaves  and  Itnif-rttalk*  often  fjldudukr ;  Howei-s  peifect ; 
cmlyx5-jparifld»with  numerous  lilanientoua  proce-««e.H  springing  from  tbo  Uibe 
of  tbe  tfower  (recHplacle),  inside  th*^  5  petalA;  stamens  ^^  xnonadelphous, 
fldberent  to  tbe  stmk  of  the  l-ct41ed  ovary ^  which  latter  w  fre**  from  the 
calyx^  and  has  3  ot  4  parietal  placentiis  and  as  many  clavate  atylea;  fruit 
mofitiy  succulent,  stalked;  aeeda  numerous,  ariilate;  embryo  stnu^lit, 
in  llmi  deahy  albumeo* 

Smeathmannia,  &^4inJ.    \    PnAsiflora,  Ju$g,    |    TetrnfadMBi^  DC 

Afflnltfefc — *T\m  Order,  which  resemblK^^  the  CucurbitacefB  in  babit,  h%A 
h  further  attimty  in  the  structure  of  tbe  ovan't  the  most  marked  difil^rence 
being  tbe  suprior  jjosition  of  that  orgrm  an3  tbt?  preseocQ  of  albumen  in 
Paasjon-Hower».  The  coronet  or  wreath  of  filiform  orgsns  between  the 
petala  and  the  stamens,  and  the  gynandn>phor«  bewaring  the  rtamens  and 
ovafT,  mark  tbia  Order  out  very  clearly,  and  ordinarily  it»  flowers  arc 
i>effect:  but  tho  ^enu*  Tetrapftihaa  appears  to  connect  it  by  a  further 
link  with  Cucurbitacefp,  since  tbe  flowei*  are  there  polypumou?  or  even 
dicEcious.  It  \»  cl(**ely  allied  to  8aniydacftw,  in  wbicli^  bowover,  there  ia 
no  corona.  From  Tumenubi  it  dilft-r*  in  the  j^androphore,  and  mare^i*- 
c«ut  not  deciduous  petals.  Tbe  relatione  ijo  Cappjiridaceic,  Biiace«;,  and 
Violaceie  are  more  remote. 

DiaferltmtkRu — A  cnnwderable  Order  in  point  of  ntunbere :  tbe  greater 
pfLii  ar^  South-American  and  W^t-Inaiaa;  ft  hm  oociii'  in  North 
America,  Africa,  and  the  East  Indiea. 

Qaalltlo*  and  \Jwam, — The  pulpy  fniit^  of  many  specie?  of  Pasmfhrm 
(Gnmatiilbvi)*  «everal  Tttr^mti^e,  and  of  IWtppmn  mmw  art*  eaten;  but 
iitringent  pmperties  exiH  in  the  leave«^  while  the  roots  of  Anjjjfjari 
fminmptian*  and  the  flowew  of  /'.  mltrn  are  narcotic*.  The  bewitT  of 
the  flowers  and  foliagt*  wndere  thi«  Oilier  fi  verv  favouritt*  one  in  cnltiTA- 
tion.  Pn^Mififrra  rtendtm  is  hardy,  but  mo«t  ol  tbe  other  wpt*cit^  and  thd 
T^emmm  m  greenhotue  or  ftove'  dimbera. 

(Malr^hkbbiacra  conidata  of  a  few  unimportant  berb«  or  low  abrubi, 
natives  of  Clnli  and  PerUi  recambliniBr  FuH^orfteeA  in  the  itnicittm  of  tha 
flowem ;  but  the  coronet  ia  meivly  a  nusmbnuoiifl  rin^,  the  Biyloa  ariie 
from  the  back^  of  the  carpeU,  and  tbe  seeds  are  not  ariilate.  Included 
as  a  Tribt^  of  tbe  preceding  Order  by  Bentham  and  liooker.) 

fTrH3rRRACK.c,  llerb^  or  half  ehruhby  plants,  natiYes  of  the  West 
looiea  and  South  America,  with  5-nu'rtm»  ftower^,  deciduous  contorted 
petals  with  no  conina,  and  a  1 -celled  #*uf)erior  ovarj'  with  ^  parietal 
plaefntas ;  lieed^albuminouaf  with  a  strophiole  or  faW  aril,  llicy  appear 
to  form  a  link,  through  Halesheihtaoift,  bam  the  Puaifloxtteeic  kc  to 
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poietel  Thalamiflonil  Orders,  such  a^  CistaceaB.    They  have  tonic  and 
aromatie  properties.    Genera :  Tumera,  Plum. ;  Piriqueta,  Aubl.) 

(Samtdac&b  form  a  tropical  Order,  chiefly  of  American  plants,  of 
amieiwhat  doubtful  place :  apparently  they  stand  nearest  to  Bixacese  and 
the  Thalnnifloras  with  parietal  placentas ;  however,  they  are  apetalous, 
aad  the  stamens  are  pengynoua,  which  relate  them  to  a  different  set  of 
OideiB.  One  of  their  most  striking  peculiarities  is  the  presence  of  both 
roand  and  linear  pellucid  glands  in  the  leaves.  The  bark  and  leaves  of 
^  plants  are  astringent,  and  those  of  species  of  Casearia  are  used  in 
Bkmnl  as  febrifuge  medicines.) 


Order  LXXII.  CUCURBITACEiE.  The  Cucumber  Order. 


CKatt.  PeponifersB,  EtuB. 


AU.  Cucurbitales,  Lindi, 
Benth,  et  Hook. 


Coh,  Passiflorales, 


429.  DiaQfiom, — Herbaceous  plants,  mostly  succulent,  prostrate 
or  climbing,  with  tendrils ;  leaves  alternate ;  flowers  dioecious  or 
moncecioos;  the  flower-tube  adherent  to  the  1-3-celled  ovary; 
eoroUa  none ;  and  the  3-6  stamens  commonly  more  or  less  united 
by  their  often  sinuous  anthers  as  well  as  by  their  filaments.  Fruit 
a  pepo,  or,  more  rarely,  a  succulent  berry.  Placentas  confluent  in 
the  axis ;  albumen  none. 

Character, 

Calyx  adherent  in  the  female  flowers,  6-toothed,  sometimes  without 

a  limb. 
Corolla  of  distinct  valvate  petals,  or  4-5-parted,  sometimes  fringed ; 


Fig.  872. 


Hg.  373. 


Fig.  371.  Prmalc  flower  of  Curwrbiieu 

Fig.  872.  BtamiiiAl  colamn  of  male  flower  of  Oourd. 

Fig.  373.  8«cCaoii  of  the  fniit  of  the  Cocuiber. 
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Ovule$i 


sprioging  from  the  calyx,  and  with  the  lobes  alteraatuig  wiUi 
tliosct  of  the  Ciiljx. 

^ .  Sktmenit  5,  springing  from  the  corolla  and  alternate  with  its  seg- 
ment«»  mure  rarolj  3  or  2,  sometimes  free,  monadelphous,  or  more 
freijuently  triudelphous,  with  2  pairs  and  1  odd  one;  anthers  2- 
cellod,  utmnUj  long  and  sinuous,  or  bent  upon  themsolves  latertdly 
(ti;?.  «i72),  sometimes  striiight,  fret>,  or  combined, 

$  ,  Olefin/  inferior  (fig.  371),  3-celled;  ujsualJy  with  3  placentas  placed 
purietally,  but  on  the  involute  margins  of  the  eaq>el8  so  as  to  me<*t 
in  the  centre  (^^.  373),  sometimes  with  2  placentas  and  2  erect 
o\^ileji,  or  1 -celled  with  a  solitarj^  penduJouB  ovule;  st^le  ehoft; 
sti^jmas  thickened,  papillose,  lobcd  or  fringed.  _ 

Fruit  more  or  less  succulent ;  a  pepo  with  a  firm  rind,  or  a  juicy  ■ 
berry  with  a  thin  skin ;  seeds  mostly  flattened,  with  a  succulent  ■ 
or  membranous  coat  over  the  leathery  or  homy  testa,  which  pre- 
sents a  marginal  ring  or  keel ;  emhrifo  flat,  without  albumen. 

iLtrsTRAtn^B  Gexeha. 

Series  l.PLAGtOSPKRMH*.  Ot'ttkn 
horkofdai. 

Telfairia,  H(H^ 
Ft^uiUtea,  L, 
An^'-urift,  L. 
Bryonia,  Z. 
Makia,  Am, 
Citnillus,  Keck, 
EcbaliuiTi,  L.  CI  Ittch» 
M<-»iin>F«liea,  L, 
LutTa^  ToHmef. 

AlR&ltiM,  Aou — The  CucurbitacefP,  divided  a»  aboTe  into  3  fleneoi  wsm\ 
MiJl  furthtT  dinded  into  tribt^s  accortlin^  to  the  number  of  the  fltamtfMk 
thi>  form  of  the  anthers,  the  aature  of  the  plftc*mta>»t  and  ihi^  number  Of 
the  cnniles&c.  They  form  n  very  well-defintKl  Ordor,  but  hav*'  aHiiiitiM  of 
a  very  diversified  nuiffe.  The  habit  and  th*'  plnceiitatirjn  allr  thorn  cIomIt 
with  Paasifloraceie,  vtom  which  rhey  ditftr,  how.vttr,  in  ifie  ptitntion  oiT 
the  ovary V  the  imiaexua]  flowers,  th<^  peculiar  ad* uctu re  of  the  antht^rn,  and 
the  want  of  albumen.  Their  nearest  r<*latioii«  amcmjyr  the  epigynou?  Onlefs^ 
after  Begt>m«'*'*'»v  H"rM>f4r  t-o  b*»  the  Loasac^M^f  throu|::h  Grtmovia,  whi«li 
a^nre^  in  it*  -  il»it,  and  comes  n^ar  the  Sittfrtf.     In  the  ntnictitn! 

of  the  ovary  li  find  the  position  of  the  stamens  there  is  a  certaia 

approach  to  the  pi^lypetalooi  Onagniceie,  Myrtncpie,  &c.,  and,  fartb»*r,  to 
toe  monopetalouji  Campanulaoea^.  Again^  the  diclinous  e4itiditifm  and  the 
ttmciure  of  the  ovary  connect  them  with  PapiiyatH^ft'.  Thii*  Order  nrt- 
••ntA  a  number  of  pointji  of  interest  a^  regards  structure.  The  (enmli 
ajjrpoar  hen^  to  be  |>artinHy  metnmorphoeed  leave«,  while  their  baae  ia  con- 
stituted of  an  abortive  briuich :  th<?  conatructiou  of  the  ovarv  t>f  the  CWmt-' 
>  ia  remarkablf",  the  M*^  nf  the  carpels  being  inflected  to  the  oeoti^^ 
m  foiled  in  further  upon  f' 


Ijagenanaf  *Sfr. 

Cucumif*,  L, 

Cut'urbita,  X. 
Series  2.  Abobrr..«. 
Of  ajtcmdin<f, 

Triano*(perma. 

Elaterium. 
Sene§d.  CuEMOSi'RBMSiB. 
toliiartj,  pettduiom, 

Sicyos,  L, 

Sechium,  P.  Br, 


Sf^ 


I 


1 


marginal  pkoeotii 


•re  brottp^t  hark  nearly  to  the  circumft*reDC©  of  tbe  friiit ;  tence,  althiough 
B9ni^  '  il  placimta^,  ihay  are  rAthei  an  excessive  cw^e  of  the  infleTtion 

wliii  ly  prnduci'8  Bxile   placenta^.     TIi**  form   of  the  fruit  is 

Tin**i :  ihi-  p+*po  flSMum^B  almost  even'  uiodiM cation  of  i^lobular,  oval, 
totle-«hjipe,  ftitu8iifre-like,  or  even  snakt^-like  form  ;  »otiie  kinds  are  dehis- 
cmt ;  io  I^halium  it  hursts  by  separatinir  from  its  peduncle  and  expelling 
tS«  seeds  with  violence  throu;?h  the  oritic^* ;  in  Mmnordica  and  otliers  it 
htaU  iireirulArly ;  iu  Ehterium  it  bursts  by  two  or  tln^ee  valvej*  at  the 
flanmit ;  and  in  some  gpeciea  of  Lftffa  an  orifice  h  formed  nt  the  top  by  the 
Mjimtion  of  the  scar  of  tbe  calvx.  In  Scchimn  the  pepo  uontains  only 
oneseed^  which  j^eniiinate»  ^vithi'n  the  fruit,  and  never  separatea  from  it,  bo 
thttt  the  fruit  rescanbles  a  thick  root-rttock, 

DtetrllmtlcwL. — A  con!*idemble  Carder,  tbe  speciea  of  which  are  chiefly 
nfttiTed  of  hot  climnte^^  eflpt^eially  Bhoniiding  in  tbe  Ea.sr  Indies,  but  some 
taaad  wlmoet  eveiy where ;  Bnjonia  dtoiea  i»  tbe  only  Hritish  species* 

QMlltliM  mxM  tTsM. — The  majority  of  the  plants  of  thin  Oriier  are  to  bo 
bolnd  upon  aa  suspicioufij  from  the  prevalence  of  a  ptirjnitive  property, 
ionertinies  very  violent,  sometimes  rflij^ht,  and  apparently  liable  to  afJect 
iwticular  constitutions  more  strongly  than  others.  Some  kinds  may  he 
ftrJcoti^  AS  poison**,  while  others,  uwpeeiiilly  when  cultivated^  although 
Aor  retain  laxative  qualities*  become  innocuous. 

Among  the  decidrd  pui'gatives^  Echnlium  ut/rnitt^  the  dried  juice  of  the 
ttrnt  cif  which  fumisbeH  *' Eluterium,''  is  one  of  the  most  drastic  agents 
kttowQ.  Colocvnth  is  the  extnu*t  of  tbe  pulp  of  CitndJwf  Volfjct/nthiii ;  the 
Mts  of  severaf  smecies  ot  Luffa  and  Ijujetmna  art*stron^dy  purgative ;  tbe 
10018  of  the  vanous  species  of  Bnjonia  are  actively  eatbartic ;  and  the 
IUII9  ^tmlity  reddes  in  the  ieeda  of  FeuiUita  cordi/tjiia  &c.  Some  other 
pianii  of  the  Order  share  thia  quality,  although  the  seeds  are  generally 

On  the  other  hand,  the  milder  sttecie»  furnish  fniit?  highly  esteemed 
csther  aa  fruits,  for  their  delicate  navonr  in  their  fresh  state,  as  in  the 
Ifeion  8i»d  the  Cucumber,  or  as  pot-lierb#',  imm  the  ancculent,  bknd, 
Bolpj  substance  of  the  unripe  or  rip<>  fndt.  as  of  tbe  (lourda  C^ucHmts 
limt  is  the  common  Melon  :  Ctmtnm  mfiruM  is  the  Cucumber;  VumrhUa 
OStrtMun  is  the  Water- melon ;  Cmttrhif*t  l\jto  is  the  White  Ciourd,  C 
marima  tbe  Red  Gourd  or  Pumpkin :  the  Vejyrttable-marrow  is  a  variety 
nf  V.  I\po.  The  Snake-p^nird,  TnrhomntheH  mti/miiftj  is  eaten  in'  India, 
ilio  iiuuiT  other  species  of  CucurbitarCeous  plants,  which  appear  to  l^ecome 
iMieh  mflder  under  cultivati<tn.    The  fruit  of  Si^hium  ethdf  is  also  eaten 
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b  hot 


untries.     The  seeds  ore  oily;  some  ar*^  harmless,  as  those  of 
'■I  (Africa),  which  are  said  to  be  as  lar^fe  ««  che^itnuta,  and 
rihnondsj  and  the  oil  expressed.    The  pulp  surrounding  them 
M  f  et;y  bitter. 


Oeorr  LXXIII,  BI:G0NIACE.E.     Elepbant's  Eam. 

Oasa^  FeponilBnii  Ac0*     AIL  Cucurbitales,  Lindl.     Coh.  Passitloralea, 
Bmtk  €t  Htiok, 

ISO.  JKagnotis, — Herbaceous  pLmts  or  low  succulent  shrubs  with  an  acid 
joiee ;  laares  alternate,  oblique  at  tbe  base,  with  large  acarioua  sUpulM  \ 


8TSTEMATI0  BOTAHT. 


flowefs  didinous ;  sepok  coloiiT«d^  those  of  the  bAireu  flowein  in  two  pftira, 
decuaeatitig: ;  thtJS^  of  the  fertile  Mowers  fi,  imbricated,  or  8;  stamens  inde- 
tlnit^,  ditttinct  or  cohereitt  in  n  column  ;  anthers  doitefed ;  avarj  inferior, 
3-celJ*^d,  with  3  dJAsepimentnl  plat.*enta«  meeting  in  tho  axis ;  stigmaii  3, 
^^^nle,  2-lobedf  seeds  exalbummoii^  mth  a  thin  retieulat^  testal 


« 


Iixusthativk  Gekkra. 
Begonia,  Z*      |      Hillehrandia^  Oiiv, 


d 


AOnitiw,  Ae. — Thorelatiom*  of  this  interei^tinfr  find  numerous  Order  bare 
been  variouslv  conceived  by  different  authors ;  Wt  they  appear  to  be  veir 
near  Cucurbrtaeeii;,  the  eo-called  parietal  pk^^entaB  of  the  latter  being 
rather  an  exce^ive  form  of  the  double  axile  placentas  of  Bueh  plants  aa 
Diplociiiuum^  aiid  tlie  pliicentiid  of  Mezieriatire  deAcribcd  as  parietal.  iZiuf- 
Mfrandia  has  nearly  rejfolar  flowers,  and  the  ovary  opens  at  the  top  aa  in 
Hetada,  It  coBtirmfi  the  relationship  to  Datie^cida,  They  are  nativea 
chiefly  of  India^  South  America,  and  the  West  Indies,  and  are  muehcnl* 
tivttted  for  their  beauty;  the  oblique  or  uneaual-sided  leaves  are  charac- 
teristic, whence  they  are  sometimes  colled  Kluphant^s  Ivirs.  Many  Be- 
gimitt*  aje  remarkable  for  the  production  of  adventitious  budd  in  fSfreat 
Duniben  &om  various  parts  of  their  surface.  The  roots  appear  to  be  bitter 
and  Bstringent,  sometimes  purgative.  B.  tnalabarioa,  tuberoiOf  and  mm9 
otheiB  are  uaed  as  pot-be rba. 

(Dati^cacem  are  diclinous  apetalcma  herbs  or  trees,  with  altemateii 
exstipulate,  simple  or  compound  leaves ;  barren  flowers  with  a  ii-4-nie- 
lous  perianth  and  ^7  stamens ;  fertile  rme?  with  an  adherent  d-4-toothed 
perianth,  a  1-ceOed  ovary  with  3-4  many-Beeded  parietal  placentas,  tod 
a  dry  fruit  opening  at  the  summit.  They  consist  of  a  few  speciee  Tcrj 
widely  scatt^^-red.  Datitea  cammxhma  is  found  in  the  south -^Mt  part 
Europe,  and  has  bitter  and  purgative  properties.  The  Order  appears  so. 
nearly  related  to  Cucurbitaceie,  Begoniacei^,  and  LossSjceiD,  that  it  ' 
undesirable  in  pUce  it  among  the  Monochtamydess,  />.  cannabiMt  is  re* 
markable  as  affording  one  of  the  examples  of  a  tendency  of  the  fisnude 
flowers  of  ditiM'ious  plants  ta  mature  seeds  without  Impregnation  ;  thii, 
phenomenon  has  been  obsened  frt^quently  in  CaltAxty^ne  and  MercHriaUa 
among  the  Ivuphtirbiaoes  and  in  CannaiHs ;  hut  some  error  of  oh#en  ation  ii 
to  be  suMpect^Kl  in  these  esses.  THra$ntUt  is  a  large  tree,  the  rest  are 
herbdL    (Jeuera ;  Do^m,  L*  [  Ttirumei^  Ii.  Br. ;  Tnc^rattst,  Priftd.) 

(1  foMAT.TACRJB  sie  A  smsll  Order  of  tropical  trees  or  shrubs  with  infericrj 
ovaries  nnd  parietftl  pboeataa,  related  on  the  one  hand  to  Pnsiiiilo 
on  thr*  other  to  LoasaceBand  Cactacen.    They  are  inchuled  in  Hnmy 
by  lii'ntham  luid  Hooker;  some  of  them  have  been  introduct^l  into  cnltt**! 
vation  on  account  of  their  foliage;  tlie  flowers  are  amaU,    Gener»; 
mMmif  JaC(i. ;  BhckweUui^  CommeiBw,  ^) 


I 
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Order  LXXTV,  LOASACILffi, 


datt,  Fiuietales,  Endl 


AH.  Cactalcfl,  LindL 


Coh.  PaBfiiflonileSy 


4SL  Diagnom. — Herb©;  somf^timet*  hispid  witli  stingmg:  haira ;  leRvee 
oppofit^  or  alternate,  without  i^tipulos ;  calyx  adlierent^  4-5-pftrted  :  petals 
SorlO,  in  2  cinclefl,  oft*?n  cticullate;  stamens  nuTrit^rous  free  or  in  buudlea 
■dbetent  to  the  petola,  often  intermixed  with  Btiiniinodea  or  abortive  ata- 
mm;  oviiry  l*fell<Hl,  with  several  pAriet&l  placentju^  or  1  central^  ovules 
poMlttlottfi :  aeed  with  a  loc^e  testa  ;  embrvo  id  the  axis  of  f!e<;hy  albumeu* 


Mentzelia^  X. 
Butonia,  Sims. 


iLLtTSTRATIVK  GkNEBA. 

Loii«a,  Adan§. 
Blumtmbacliiaf  Sehrad. 


Gronoi^a,  L, 


,  ht* — A  small  Order.  The  Genua  Gronovia,  with  a  climbing 
hiibii,  eonnecta  this  OrdtT  ^ith  Cticurbitaceie^  eapecially  those  with  a 
<mlr  pwvl  ;  but  in  the  latter  Order  the  seeds  are  exalbiimiDon^,  It  ia 
Bhwrt-  r»*latfd  to  Cartaeefe^  ditierinfr  importdntlv  in  habit  onlj 

ten  i*  i  a.    With  Bejroniads  it  a^rrees  in  the  character  of  the  seedt. 

A  fmtlmr  iithnity  exists  to  the  epi^noim  Order  Ona|jTaeea* ;  and  imong 
likom  witli  a  free  ovary »  Male^herbiat^eip,  Tiiraeraceft%  nnd^PaeaifloricoaB 
flUliit  mme  point*  of  igreeroent.  They  are  native*  chietiy  of  America; 
lid^OVTie  oct'iir  in  other  piurta  of  the  plobe,  in  temperate  and  tropieal  climatea. 
TWy  are  principally  remarkable  for  their  stin^np-  hairs,  which  prc^dnce 
man  violent  irritatioD  than  our  indigenous  Nettles,  Mmizilki  hiapida 
kaiapuigiiUve  rf>*>t*  Lintsa^  BarUmia,  &c.  are  often  cultivated  on  account 
ti  ih%  beant^'  of  their  flowers ;  but  some  of  them  axe  rendered  leas  Tatuable 
ar  ^tiiit'ing-propertj. 


Ohi>er  LXXV.  CACTACE^,     Tndun  Figs. 


OpitDti»,  Endl 


AU.  Cactflle«,  LindL 
€t  Hook. 


Coh,  Ficoidales^  Bmtk, 


49S.  J)uigmm9,^¥imhy  and  thickened,  mostly  leafleaa  plants,  of 
MllliaT  airpe<*t,  frlobular  or  colnranar  and  manj-angled,  or  Hattenf<d  and 
fni»d,  Uimally  vn\h  prickl*'*,  IHowen?  ^olitarjr,  se««ile;  the  calyx  and 
ttvolla  aometiniea  4-merouJ4,  but  )j!Y«nerally  undiatin|?uiiibable  and  imbri- 
fiied  in  aev^ral  circles  adherent  to  the  1 -celled  ovary;  stamens  indetiuite; 
fillCilitii  Mri®^'^  t  frmi  fiuccident ;  seeds  numerous,  panetal  or  in  the 
po^  axalnunijioua. 


Manimillana,  /7mr. 
Et'hinocarttis,  Link  H  Ott 
Gertma,  Maw, 


IixraTHATinc  QKiOEmA. 

rhvUocactiui,  Zmk, 
Uhipaalis,  Omr^ 


2^4 


ST^TEICATIO  BOIAinr. 


AMnitle*,  h^ — These  plants  are  generally  distinpruisbable  at  first  raght 
by  the  renuiTkaljle  forms  of  ibeir  succulent  «tt!ma  and  the  absence  of  true 
leaves ;  but  this  anomiilttus  condition  of  the  .st^m  iw  not  »  decisive  clmmc- 
ter,  nor  dam  it  even  carry  witli  it  indicatioua  of  iiliiiuty,  since  we  find  it 
ainoog  Eiiphorbiftcete*  \n  Sta/Mliefi'  aolon^■  the  As<L^lep>adai'eie,  in  ^ItiRiy^e^ 
and  elsewhere.  The  ordinary  forms  scart'ely  requin^  de.scription ;  but  i t  mu^t 
be  notic-ed  that  the  leaf-liku  struetmvs  of  Eptpht/Htim  kc.  ai-e  brancheSj  and 
the  leaves  are  represented  solely  by  ^pint's  in  the  eoiiimon  kind.s,  each  tnfl 
of  spines  repreaentiijg  an  abortive  snoot  viith  imdevelojM'd  iotemtKles ; 
PeretikNi^  however^  l>ears  true  h^ave."*,  ses.-iiU^  orsUdkud.  Tht.'  .ntenis  have  a 
woody  Axia  of  ihe  normal  1  )icotylfdijnoua  structui'e :  the  chief  mpis*i  of  the 
stem  of  the  phylhnd  kinds  is  made  up  of  thi^  ^m'fttly  developed  corticid 
parenrliyma;  but  tho  globular  and  columnar  kinds  are  verj^  j*olid :  the 
wood  13  remarlcable  for  a  peculiarly  fonned  spiral  tijitkening  of  its  cells; 
anfi  the  parenchyma  of  olu  btema  ia  densely  loaded  mlh  en  stala  of  oxalate 
of  lime. 

The  relations,  as  founded  on  the  structure  of  the  flciwers,  are,  perhaps, 
cloaeat  with  I^asaceie^  and  beyond  th»-n3  witli  the  Cuciirbitm^eje,  with, 
however,  many  important  points?  of  difference  from  tbe  la^st.  There  is  a 
con.sidt«mble  resemblanee  in  certain  respect^s  to  ileHembryanthacettJ ;  for  the 
plflrcentaa  of  that  Order  and  thoae  of  the  preseut  are  apparently  but  slijfht 
modifications  of  a  8imilar  fundamental  structure.  8ome  degree  of  affinity 
exif*ts  Ijetween  Cactact^io  and  Ribesiacew ;  but  tbe  dicarpellary  structure 
there  and  the  albuminous  seeds  ai'e  importiint  distinctions,  and  indicate 
a  doser  relationship  of  the  latter  plants*  to  Saxifragacea?. 

DlstHhution,— A  large  Order,  the  memlwrs  of  which  are  almost  exclu- 
sively found  in  the  hotter  parts  of  America,  esspecially  in  Ay  situations. 
Opffnfiii  rnhfatis  is  natmralized  in  South  Europe  and  elsewhere.  A  species 
of  J^fitjmilijt  occnns  in  Africa* 

Qtmlities  and  XJBefl. — A  subacid  juice  is  commonly  present  in  theae 
plan^H.  whenee  some  of  them  are  esteemwl  a.4  remedies  in  fevers  ;  the  pul^y 
iruit  of  some  is  agreeable  on  account  of  tbw  quality,  in  others  it  is  insipid 
and  mucilaginous.  Cattle  are  said  io  bruiw^  the  trunks  of  fsonie  speaes 
wi  t  b  tb  e i r  hoofs  i u  ord  er  to  b ro wst*  on  the  s ucc  ulent  pare  Dchyma,  OpmUia 
iultptris  is  the  Prickly  Pear,  the  fruit  of  which  is  ej^teeme^l  in  the  south 
of  Europe  and  AmeriVa.  The  fruit  of  O.  Ttma  yields  a  carmine  pigment; 
that  of  I*er€.tkta  fifndvata  is  called  the  Barbadoes  Oooseberr?.  O.  cocrinel^ 
lifern^  the  Nopal  plant^  is  celebrated  as  forming  the  habitation  and 
sustenance  of  Cwctm  Cactt\  tbe  Cochineal  insect.  OretM  (prandijfortt*, 
C.  fff/rficalm,  and  some  others  are  noted  for  opcninjr  their  magnificent 
flowers  at  night :  these  and  niauy  nther  species  of  this  ^uid  otlier  genera 
of  the  Order,  such  as  Epwht/ltitmy  Phj/Hof^aetik^  lifn'pi^ah^  &c,,  are  highly 
valued  in  cultivation  for  toeir  showy  flowers ;  au"l  tbe  globular,  columnar, 
and  angular  stems  are  not  less  lemarkablej  on  account  of  their 
appearance. 
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Omdbb  LXXVI.  EIBESIACE:^  or  GROSSULACEiE. 
Currants. 

CfawL  GomicalAtaB;  Endl,    All  Grossoles^  Lindl,    Coh,  llosales, 
Benth.  et  Hook. 

4S8L  Diapmms, — ^Low  shrubs,  sometimes  prickly,  with  alternate  pal- 
lobed  leaves,  a  6-lobed  calyx  adhering  to  the  1-celled  ovary  and 
6  stamens  alternatiDg  with  as  many  small  petals.    Fruit  a  1-celled, 
■nor  beny  with  2  jMirietal  placentas.    Seeds  numerous,  imbedded  in 
|i^;  emlnyo  minute,  in  abundant  homy  albumen. 

Illusthative  Genus. 
liibes,  L. 

AiWIIaib — ^Thefle  plants  were  formerly  associated  in  tlie  same  Order 
wA  CmetMcem ;  but  their  structure  differs  importantly,  and  approaches 
mwmsiy  to  that  of  ISaxifrugaceiB,  that  PttlyoHtna  is  placed  among  the 
rwtfoiiiinr  by  some  authors,  and  in  this  Order  by  otht>rs :  the  t^ucculent 
knt  and  the' homy  albumen  are  ahnost  the  only  crit(^ria,  since  the  pla- 
tMM  are  parietal  in  some  Etn^ilUmie<f,  \\\  iWutliam  and  Hooker  this 
Crier  is  included  under  SaAifragacoic  as  a  distinct  Tribe. 

IHainwilInn — Coo\  or  »hady  localities  in  the  temperate  regions  of 
Enope,  Asia,  and  America. 

QMdttftaa  a&d  Ums. — The  agreeable  acid  fruits  forai  the  most  striking 
cknacter  of  this  Order.  The  (»ooseb«?rry  {,11.  (irostudana)^  tlie  lUack 
Camnt  (^.  nigrum),  the  Kud  and  White  Currant  {Ji.  rnbrum)  are  the 
■oat  TaluaVle  kinds.  Tlie  Black  Cui-rant  is  renisrkuble  for  the  ai-omatic 
ffaoda,  which  give  a  stimubmt  property.  All  contain  malic  acid.  Other 
Mttof  the  Chtier  resembb'  these,  but  are  (rommouly  either  tasteless  or 
ocMnTely  acid.  >Sevenil  species  are  showy  trardeu  shrubs,  as  2t  aureum, 
R,  toceiNimmj  &c.,  in  which  the  calyx  is  brightly  coloured. 


Order  LXXVII.  HAMAMKLACE.E.     Witch-Hazels. 

C/osn.  IHsoanthfl},  Endl.     AH  rmbellales,  Lindl.     Coh.  Rosales, 
lit  nth.  it  lLntk. 

■I.'U.  Ih'tit/noAtit. — Shrubs  or  tr»M's,  witli  alternate  simple  leaves  and  de- 
ri4u<iiis  stipules:  flowers  in  hends  or  spikes,  otiten  pi>lygjimous  or  mouoe- 
ri.>QS :  calyx  adherent ;  petals  narmw,  vah  ate  or  involute  in  the  bud, 
or  ftbc^nt :'  stamens  twice  a.s  many  lu**  the  ])«'tals,  half  sterih'  and  scale- 
LJi**.  or  numerous;  pistil  of  2  caVjwls,  forming  a  2-celled  ovarv,  with 
i  *tvl»*"i :  ovules  solitary  in  the  o^lls  or  num.Tous :  fruit  a  2-lx'aki4  wikhIv 
ftp«ul<»  ^-ith  1  seed  in'  each  of  the  two  cells,  bursting  at  the  top ;  ^see<la 
felbuminoua. 


ST6XEMATI0  BOTAXT. 


Il^LUSTRATITE  Q&KXAA. 


Tribe  3,  AxTfNOiR-K.  Cahfx 
often  rtifUmmiiary  ;  ovmiei  MPend  m 
each  eeli, 

lAqiud&mhtiT,  Z, 
Bik'kljiiidifl,  i?.  Br. 
HhodolkilHf  Champ, 


Tribe  1.  ILiMAifRLK^.  IHchla- 
mt/deoua;  1  suspended  ovide  in  tttch 
ceU, 

Tricbocladus,  Ftru, 
Tribe  2.  Fotheroillrjb.     Mo- 
nochiamydemis ;  ovary  as  in  Trfffe  1. 
Fothergillft»  L.f. 
I^arrotia,  C  A.  Mey. 

AlRiiltl«t|  1Mb — Lindley  make.^  Liquidambar  the  tvp«  of  a  distinct  Order, 
AUingiiicess,  associated  witb  the  AmentiferoQs  Orctere ;  but  the  relatione 
betwwn  the  g^enem  above  noted  apppsir  r»p posed  to  thi«.  The  llowem  may 
be  regarded  as  indicatiiig  ao  abernmt  funu^  standing  near  CoriMO&m,  from 
whicn  they  differ  iu  their  peri^ynuun  t^iameiifi,  the  fertile  onea  opposite 
the  petals,  their  multipk  ttyle^  alternate  leaves,  Ajc,  They  are  abo 
connected  bv  Bruuiacese  with  the  Umbellifene.  They  approach  closely 
to  the  Saxifrages^  but  have  wood-celLa  marked  with  gfanaidar  dota  and  a 
large  (not  small)  embryo,  besides  other  points.  The  ?vpt*eie»  are  not 
BumefrouB,  but  are  widely  difluaed.  Jlamamdis  viryinica.  Witch- Hazel, 
hfts  oily  edible  seeds ;  its  bark  and  leaves  are  astringent,  and  i*ant&ia  an 
ftcrid  volatile  oiL     Various  apedes  of  lAqmdamhar  yield  the  p  ~ 

resin  called  Storax.     L.  styracifltia  (North  America)  is  on  orna 
treey  the  handsome  5-fid  kavea  of  which  turn  ri*d  in  autumn ;  its 
eontaiiia  much  benzoic  acid,     Most  of  the  '^  liquid  Storax'*  erf  commei 
comes  from  the  E^t.  probably  from  L,  onetUaie  m  the  Levant,  and 
L.  AUmyta  in  the  Malay  Iakn<£i.    The  bark  of  theaa  trees  it  aJao  acrid 
and  bitter. 

(Brltkiacks  are  an  Order  af  Heath -like  shrube,  mostly  fgand  at 
Cape  of  Good  Hope,  of  unknown  properties;  in  structure  appamitli 
connecting  the  Haiuamelaceie  with  the  tfnibcllif«r»r  having  an  mraioil 
disk,  and  the  heads  of  flowers  sometimes  »urroundtsi  by  iuvolacnu  oiMBtAp 
but  the  petiib  are  valvaU*.  They  hHVe  souie  de>rree  of  fiflinity  to  MyrtM^i 
also,  thus  bringriitg  tbesA  into  reI»tioii  with  tlin  Uaprifoliacea^  ancl  allied 
Ordere.    Gtioem:  MnrnkifL,',  Staaifia/Vhuub,) 
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OoM,  Dlsc&ntke,  Endi.    AH  Unibelkles,  Lindl,     Cok.  irmbdlalea, 
Bmih,  et  Jlook. 

435.  Umgmm, — Herbs,  genemUy  with  fisttilar  Biema,  a]t45matc 
leaved  sheathing  at  the  base,  generally  d*?eply  divided ;  the  tlowem. 
in  umlwla  ;  the  tube  of  the  calyx  complcttly  adherent  to  the 
the  6  petals  and  5  e  tarn  ens  springing  from  the  dink  tTownii 
ovary  and  surrounding  the  baae  of  the  2  styles  (fig»  374) ;  Uit  J 
ooaaiting  of  2  separating,  seed- like,  dry  oarpels. 
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Character. 

Calyx  adherent,  the  limb  5-toothed,  ring-like,  or  undiBtinguishable. 

Cbn»2Za :  petals  5,  distinct,  springing  from  the  outside  of  the  fleshy 
disk,  meetly  inflexed  at  the  point,  sometimes  bifld,  often  unequed 
insixe. 

Stamens  5,  alternate  with  the  petals  and  emerging  with  them,  in- 
carred  in  the  bad. 

Ovary  inferior,  2-celled,  composed  of  2  coherent  carpels,  surmounted 
by  a  doable  fleshy  disk  or  stylopod,  from  which  project  2  diyergent 
styles ;  stigmas  simple ;  ovules  1  in  each  cell,  pendulous. 

Fruit  consisting  of  2  seed-Hke  halves  (mericarps)  separating  at  the 
eommissurey  remaining  attached  above  to  a  forked  carpophore 
(flig.  377),  which  was  previously  enclosed  between  them ;  each 
mericarp  an  indehiscent  1 -seeded  body,  with  the  pericarp  deve- 
loped into  longitudinal  ridges  {juga)y  5  primary  and  sometimes  4 
•eoondary,  with  intervening  channels  {vaU^alic),  in  which  often 
eziat  lines  of  oil-bearing  tissue  called  vittce ;  embryo  in  the  base 
of  abundant  homy  albumen. 

Fig.  375. 


Fig.  870. 


Fig.  377. 


Fig.  374.  Vertical  •<H>tion  of  the  flowor  otFctnieulum, 
Fijj.  'Mb.  CrofM  iM'otion  of  the  fruit  of  Daucua, 
Fig.  37ft.  Fruit  of  Antkrwcw. 
Fig.  377.  Kipe  fruit  (merioarps)  of  Conium. 


Series  1.  Heterosciadl£. 
UU  mtnpie :  vitUt  none, 
Hyarocotyle,  Toumef, 
Mulinum,  Pers. 
Sanicula,  Titumef. 
AMrantia,  Toumef. 
Eryngium,  Towmef, 


iLLUSTRATrVK  GrNERA. 

Urn- 


Series  2.  IIaploztgl«.  UmMs 
compound;  jfrimary  ridgen  of  fruU 
alone  contpintmM ;  ritta  rarely  aosent 

I^A^hinophora,  L. 

Conium,  L. 

SniyrDium,  L, 

Cicuta,  L, 
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Apiuni,  Hoffm. 
Heloiifiiidium,  Koch* 
Aiiirui,  Ttntmef. 
-'EgopodiMm,  i» 
Carum,  Koch, 
Bupkurum,  Tourrttf. 
CEDanthei  Lam. 
vEthusa,  Z« 
Foiniculunii  Adant. 

Crithmum,  Toumef. 
Angt'Iica,  Uoffm. 
Afcbangelica,  Iloffm. 


Ferulai  X. 

Ptucfiliiuuni,  X* 

lieradeunii  L. 

Upoponax,  JSTocA, 

Series  3,  DiPtozYOi^B.     L^m&dSt 

(omiHmnii;  fniit  with  both  primary 

and  MTtrndary  rtdtfcit  wvU  marktd, 

Cmfttidrum»  L, 

Cuidinum*  L, 

DiiueiLs  L. 

Cftvicttli*,  L. 

Thftptiia,  L, 


AflktdtMsi  *e* — The  armngetnent  of  the  pr^'nt^ra  above  ^ven  i«  that  __ 
Bentiimu  and  ll<>oker^  wht*  ^reiitly  n^lue*?  tlie  numljer  of  pi^uera  ciW  by  i 
oth»*r  authors,     lly  !)»'  C'niiduUe  tbe  UiubdlifLTs^  wen*  pTf*upKl  under  thn^i  ] 
Suborders  : — 1.  Orthoaj^eniien? ;  ai  burnt  n  flat  od  the  miwt  mee  :  2.  Campy  I 
losperniiw ;  albumen  tnvoluU»,  with  a  vertical  jrroove  on  the  imier  face : 
3.  Ccck^KptTuiew  ;  albumen  intlexed  above  and  below.     The  plaut$  of  t hit 
rery  extensive  and  iinporiaiit  Order  are  in  j^eiieml  readily  recognizabl* 
bv  their  inflon.scence  and   hatular  atems;  but  theae  eharaeters  are  n(*l 
always  prei»ent,  e\  en  in  the  indij^enous*  fonn?;  and  it  i^  instructive  in  thi* 
regp«*ct  to  examine  the  ^*^nera  AVf«i'c»i/rt  and  HydrocottfU^  where  the  iimbe' 
are  little  developed,  and  JCn/m/ium,  when'  th«  tlowers  are  sessile  and  tl 
involucral  bract*  so  much  devidopfd  a&  to  jrive  the  umbels  the  «p; 
of  the  eapitula  of  C«jiii posit m.     Thew  deviadonH  from  the  onb'miry 
are  »liU  more  striking  in  eome  of  the  exotic  genera;  for  JTorn/iH 
Javaii  form,  haa  capitulate  headi*  arranged  iji  miuck^n;  and  iiotar, 
Antiiretic  ironua,  grt»WB  iu  a  tufted  manner.  wHth  imbri«'at*Ml  leuvtni  ani 
nc^arlv  seaaile  umbeb^  m  as  to  a»!»ume  the  outward  appearance  of  uttiue 
the  fJpine  apecie^  of  Androsaee.     The  easential  character  of  the  order  Ji^ 
therefore  in  the  fruit,  by  which  thev are  known  from  all  otber  plantA,    Tl 
atnicture  and  arraxjg**ment  o(  the  ridge»  and  yittje  upon  th<'  pericarp, 
ther  with  the  form  of  the  albumen  of  the  seed,  furnish  the  ehanu'ten 
which  the  Order  h  i*ubdivided ;  the  latt<»r  character,  although  forxnei 
regarded  b»  primarv,  is  now  found  to  be  inconstant. 

The  relationn  of  tie  I'mbtdlifeoe  are  cJos^at  with  the  other  epigrm  _ 
CalyciflnWB  with  detinite  stamens,  esp«x-ially  Aniliaeete  (frtnn  which*  thei 
fruit  dirterR),  the  Kubiflc4*a?  (which  Lave  monopetaloua  corollas  and  aj 
poaite  leases  and  interj^etiolar  stipule*),  and  tiie  (*omttc-''^-  ^  v  ^^  ty*  iJ 
tearea  are  piartl y  o ppo*i  t  e,  th e  il  o w*» ■  rw  te  t  ranj erouM,  and  t  In  i  I  rnt \ 

In  habit|  aa  well  a^  in  diearpellarj"  wtruetur*?,  »ome  of  th  !  ..>j.,_ilif«?r» 
approach  the  Sajtilragiu'eie,  The  re?.euibliuiceM  to  Ctrramftci3«e  sioem 
lather  atipertieial :  th**  carpt)phore  i*  of  a  Vfn*v'  distinct  character. 

XHitribuiloii. — Abundant  in  the  northern  parta  of  Europe,  Aaia^  and 
America  \  common  upc^n  the  mountains  of  wanner  ivgiorm^  and  igiiji  nsH 
with  in  the  Southern  he-mispherey  but  chieflj  aa  dwarf  and  aberrant 
forms. 

QoAUtiea  and  Xl9tm, — Several  dij^tinct  claA^a  of  active  Df*rn>tionji  occur 
in  the  plants  of  thia  Order^  which  in  some  are  extremely  powerful,  oud  in 
otheia  alightlj  developed.    The  most  Important  conaiat  af  acro-naivoti 


tioj 


CALTCIFLOR^. 


289 


tiotiB  iniOtlilWHW  in  solution  m  the  waterj  jmctc^ ;  the  second  are 
D-reanouff  Bobatances  conUiined  in  a  juice  belonging  to  special  tissues, 
I  beooming^  niilky  when  expcistxl  to  the  air ;  aiid  the  third  are  aromatic 
f  produced  in  all  parts  of  the  tiseuen^  but  es^ieciidly  del  elopetl  iu  the 
itta:^  of  the  pericarps.  Many  have  the  water)'  jnicea  imiocuotis,  and  the 
^fttin-re«inoua  secretion  mild,  »o  that  they  beeome  esculent  >eg^e tables, 
wMdi  are  rendered  ntill  more  bland  wht*n  they  acq  aire  a  more  wnt'culent 
oonditioD  under  cultivatioo.  The  absence  of  light  naa  a  remarkable  eO'ect 
in  preventing  the  development  of  the  tiromatie  principles,  as  is  aeen  in 
blanched  ^ramen  Celery  and  other  ea^ea, 

A  nutuber  of  the  ptJisnnous  kinds  are  indigenous,  one  of  which,  Commn 
macui^dHm,  lleitiloek^  is  in  use  in  medieine  as  an  anodyne,  ^^thtmii 
Ci/ftfipiumj  FiMjl'tj  Pai-rJey,  b  a  comuiiiin  weed ;  Ckttfu  virum^  Water 
IiMfulock,  is  not  luieoumion  (C.  macHiata  of  North  Anieriea  i»  equally 
p  1  ;   (Etmtiihc  cromiii^  lieuiloek  Dropwnrtj  (Jl.  PAffiamlruim^  and 

i  or  i.^s  are  likewise  noted  as  poij^onons,  althoii^f-h  they  appear  to  lo^e 

Ih  ■  I'l-'  '^n  riy  under  certain  circumstances,  AiUhn^ctm  st/it^eistris  and  inlgarU^ 
€\sir<L'iin_ly  rommon  ahout  hedges,  aje  said  to  be  ptiiwmous.     Aeeidenta 
»Mur  trtnii  the  reseniLhince  of  the  foliage  of  these  plant**  to  I'araiey,  and 
^the  rcK>ts  of  Q^nanthe  and  othera  to  Parsnepsi. 

"■*"  f  plant8  furnish inr?  the  antii*pii&inndic  j^^nm-rcains  are  mosth'  natives 

liier  rt'gioDs  than  the  noisunuUH  kind>,  tuid  some  doubt  esjst^  as  to 

I  «LXact  species  which  yield  certain  of  these  subjitances,     Aftafietida  ia 

licved  tci  W  derivetl  from  Fenthi  Af^afatidn  (PerHia  and  /Vfghanistan )  x 

I  persmi  probably  farniBhc  s  some.     F.  orumtaUa  {  Morocco)  yields  an 

liogous  resin.     Sagapenum  is  t^uppoi^eil  to  be  obtained  ixom  another 

:i«<»  of  Ferula.     Gum  Ammoniaemn  is  from  a  IV^rsiau  plant  called 

Ammottiacum  and  IHmmutMi  gHmmifrmm.     Opoponax  is  the 

;  of  Padinaca  Opoptmax  (Opoptmajc  Chiromtm).     The  ijource  of  Gum 

Gftlbttnum  i»  »uppos*^d  to  be  Fenua  ffafh*int/lna. 

Tb€>  flavour  ol  (-elej-y  {Apium  tfrartuhm),  Parsley  (I\trfMelmun%  m^ 
tmurn).  Fennel  {Fa^nuitJum  vutgarv)^  Auftelica  {Arthmujeiica  ttfficinalia)^ 
firyngo  {^tynffiiftn  mariiiumm  and  taminatrv),  of  the  Carrot  [limwuM  Cs- 
roCitj,  and  the  Parsnep  (Pwifittacti  mtivii)  depend  on  a  volatile  oil  con- 
Uined  in  the  parenchymatous  tisAUt^s,  ei»pecially  of  the  rind  and  leaves; 
"^ut  this  oil  is  more  coucentrnted  in  the  vittie  of  the  periciu^),  which  ren- 
tri  the  frtiiti*  of  theiw  plants  still  more  [wwerfuliy  aromatic,  whence 
are  often  used  for  tlwvouring  in  cooking;  the  fruit*  of  the  Caraway 
m  Carui)^  I  Hll  ( Anrtl*um  t/rttvritfrns ),  Coriander  (  Cm'iandfttfft  Mttit^ijnjf 
{IStnpittrUa  AfiiMum\j  Cummin  {Cnimnum  Cffminum)^  and  others 
"  c^spedull)'  valutnl  for  theiie  eti.<ential  oils. 

root**  of  the  Carrot  and  Par,'*nep,  the  root  of  Arrnchaat  eitcttffnta 

ifW  Granada h  the  stem  and  petiole?*  of  Celery,  when  rendered  very 

culent  by  cultivation,  retjiin  only  a  moderate  quantity  of  the  aromaUe 

~  nd  are  tlien  chietly  ^aluuhh'  fur  their  »a* duuine  and  mueihi|nnoua 

en.     Siitnphire^  niade  into  pickles,  h  (Mthmunt  maritimum^  a  species 

:  uiuie  rtH-kB,     The  roots  of  Cher\il  f^wMiV^*!/*  C<ei'r/o/i'wwiJ 

'  aicn.     The  tubeis  of  the  species  of  liunium  an.?  edible* 

uuerft  {^'ytnyrtiium  Oiusatrum)  was  formerly  cuhivaled  like  Celery. 
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OfiDER  LXXIX.  ARALLVCEJ]:.    The  Ivy  Order. 


CUm.  Disc&ntkeo,  £ndl. 


All  HmMlftlej*,  i^Vi^. 


Coh.  Umbellale«» 


436.  Diaj/rnom. — Herbs^  slirubs,  or  treea,  with  characters  n^i^eiiihliiijr 
thme  of  UmhelliferaB^  but  usiuLlly  with  inore  tkmi  2  atylen,  and  the  fruit 
3-  or  aeveml-celltxl,  succuleui  or  drj%  with  one  Albuminous  seed  in  each 
oeE. 


Puiaxy  X. 
.\Talia,  L. 


Illustratite  Gbnrra. 
Iltfdera,  L.  I 


fiunnerB,  L, 


Afiiilt!ei---The  Araliacete  etand  very  close  to  the  ITmhelliferfe,  hut  may 
\ie  dlMtmg'uished  by  the  ovary  having  nioire  thuu  2  carpeLi,  Most  of  tho 
plants  hnve  also  a  valvate  sBstivntiou  of  the  corolla,  whil*^  it  is  imhrieated 
m  the  Umbollifem^ :  there  are  some  exceptious  to  thw  rule  in  the  latter 
Order ;  and  Adoxa  is  an  exception  here.  Seemann  seprtratea  m  a  diatinct 
Order,  under  the  name  Hederaoeie,  all  Umbellifemus  plant*  with  ralrate 
petals  and  a  fruit  composed  of  two  or  more  carpels.  The  tnie  ^Vraliadii,  ac- 
cording Uy  this  auth»r»  have  imbricated  petals.  Thev  are  not  s§o  exclusively 
herlwiceoiis  a«  the  Umbelliferap,  some  Ixnn^  trets,  and  srmie  climbln£  shrubs, 
which  bitter  brin^'  the  Order  into  rolation  with  th*?  Vitace©.  Thev  are 
Dearly  allied  to  Capri folincea^^  which  have  a  nionopetjilotin  corolLv  Athra 
k  reriiarkable  for  its  «tameii^  which  have  a  bipartite  Hlaniput,  oaoh  half 
bearing  a  8i*parate  nnther-lobe  j  it  al»o  presents  tlowors  with  4-  nud  o- 
meroua  corollas  in  the  *ame  inflorescence.  Gunnnn^  an  ab**rrant  form,  i» 
in  tome  cases  di<x'cioiiaf  has  but  2  petals  and  jflAmen)*^  and  a  1-cetl^, 
l-aeeded  ovary  ;  O,  »cahra  is  remarkable  for  it«  enormous  Ifiivos,  as  much 
Ail  8  fet?t  in  diameter,  on  stalks  like  those  of  lihtttm.  IMHnffia  is  uni^ 
sexual,  and  in  made  a  type  of  a  distinct  Oder  by  l>e<'al>nM  and  others. 
Itj?  flowers  are  collected  on  the  midrilis  of  the  lemves  or  bract**,  from  the 
adbiTcnce  of  the  pedunde,  somcwbttt  as  in  Tilia.  Swmann  includea 
in  Hederacea*,  on  account  of  their  vulvate,  not  imbricate,  petals,  Ortlh* 
mum^  IIorHfieldm,  nome  wpeciea  of  Htfdrvcottfle^  and  dome  other  phuita 
usually  placed  in  Umbel lih*ne.  , 

Dlatrfli'atloiL.^ — A  considerable  Order,  distributed  throughout  all  cUmalos^ 
and  in  all  parts  of  the  world. 

Qnalltie*  and  Usea, — Aromatic  and  stimulant.  Tlie  root  of  Ikmax 
Oifusetig  is  hifrbly  valued  bj^  the  Chinese  »j^  a  .stimulant ;  P.  ffumqurfoUmm 
is  #»Tcport<*d  tf»  China  fnim  the  Inited  State*  as  American  (ftnsong, 
Araita  w/f/ircrM/w  (United  States)  is  called  Wild  Sar^aparilla  ;  A.  rav^moM 
yjtdds  an  artmiatic  |rum*re»in.  The  a«trinpent  rootJ*  of  Gttmtrra  vcuhra 
are  us«h1  for  tanning-,  and  thw  fleshy  leaf-j*talks  an*  eaten.  The  hvrri*?«  of 
l\y  (Uftlrm  ILiur)  are  emetic  ana  pnrgntive.  The  wood  of  ^cmiQ  of  tbe 
Eii«t- Indian  fptH^ievi  is  ref^nnus  and  artmintic.  Tlie  substance  called 
KLc«-pap.*r,  prepartnl  by  the  Chinaiey  ecmaista  of  thin  alicisa  of  the  pith  oC 
Tt»f9iptumjt  pttjiyri/tirum. 
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Order  LXXX.  CORNACEiE.    The  Dogwood  Order. 


Clasa.  'Disc&aihsd,  JSntU, 


AU.  UmbeUales,  Lindl 
Benth.  et  Hook^ 


437.  Diagnosis, — Shrubs  or  trees  (rarely  herbaceous),  ahnost 
always  with  opposite  and  exstipulate  simple  leaves;  flowers 
4-5-merous,  sometimes  diclinous ;  the  tube  of  the  calyx  adherent 
to  the  l~2-celled  ovary,  its  limb  minute ;  the  petals  (valvate  in 
the  bud),  with  as  many  stamens,  inserted  on  the  margin  of  an 
epigjnouB  disk  in  the  perfect  flowers ;  style  1 ;  a  single  anatro- 
pous  ovule  suspended  from  the  top  of  each  cell;  the  fruit  bac- 
cate, 1-2-seeded  (fig.  878) ;  embryo  nearly  the  length  of  the 
albumen,  with  large  and  foliaceous  cotyledons. 


Coh.  UmbellaleS; 
Fig.  378. 


Benthamia,  LiruH, 


Illustrativk  Genera. 
I      Comus,  Toumef,      \ 


Ripe  fruit 
ofCbniM. 


Aucuba,  TTiunb, 


I- — The  chief  distinctions  from  the  Araliaceae  lie  in  the  inflo- 
reecence,  the  tetramerous  structure  of  the  flower,  the  usually  opposite 
leaves,  the  2-carpellary  ovary,  and  the  simple  style ;  from  UmbelliferaB 
the  first  two  characters  divide  them,  together  with  the  single  style,  and 
in  most  cases  the  habit ;  Caprifoliacese  are  distinguishable  by  the  mono- 
petalous  corolla.  Ilaloragacea)  diff*er  in  habit  and  distinct  styles,  but  are 
connected  with  this  group  through  Gunnera, 

Distrilmtlon. — A  small  Order,  the  members  of  which  are  natives  of  the 
temperate  parts  of  America,  Kurope,  and  Asia. 

Qtudltie*  and  Uses. — The  bark  of  various  species  of  Comtis  is  esteemed 
as  a  tonic  and  febrifuge;  C.Jiorida  &c.  are  used  in  North  America  in 
place  of  Cinchona;  CurHun  Mwguinea^  Dogwood,  is  a  common  hedge 
sligrub.  C  tnojimhy  the  Cornelian  Cherrj',  bears  fruit,  which  is  now  little 
esteemed.  Aucuba  japonica,  the  variegated  or  "  Cuba  "  Laurel  of  our 
shrubberies,  is  the  female  form  of  a  dioecious  Japanese  plant,  propagated 
in  thousands  by  layers,  but  till  lately  never  proaucing  seeds,  as  tne  male 
plant  was,  till  a  few  years  ago,  imloiown  in  this  country.  Now,  how- 
ever, by  artificially  placing  the  pollen  of  the  male  flowers  on  the  stigma 
of  the  lemale,  or  6y  the  agency  of  insects,  the  scarlet  olive-shaped  berries 
are  produced  in  profusion ;  and  in  this  way  numerous  varieties  have  been 
raised  from  seed. 
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Btojla«8  3.  COROLLIFLOIL^. 


438.  Biootyledonoua  Flowering  plants  having  l>otli  calyx  and 
corolla,  the  latter  mono-  or  gomopetalous  nnd  sprin^ng  tlirectly 
from  the  receptacle;  tho  stamens  mostly  adherent  to  the  corolla 
(epipetdoufl),  rarely  free  and  arising  with  the  corolla  from  the 
receptacle. 

Similar  anomalies  to  those  noted  under  the  other  Subclasses  occur  ia 
some  Orders  which,  on  the  whole,  are  ("oroUiiloraL  Thus,  amon^  Encacefi&r 
the  Suborder  VarcmieeF  is  properly  Calycifloriil,  and  the  same  ihiti^  occurs 
in  Styracftceae  and  elsewhert* ;  among  the  Ericaeea*  and  Plpicridacea*  we 
sometimes  have  the  Thalamifloml  conditioo,  the  netub  bein|r  distinct  and 
the  Btamens  hjpogynous.  In  rrinmket'fe  aad  rinmbaginace4e  poly* 
petalous  corollfts  occur,  but  with  epipetAloui^  ^tamen^ ;  and  also  apetalom 
Howera  with  hypogjnous  stanieuSp  which»  strictly  itpeaking,  would  be 
Moiiochlamydeous,  These  (luid  many  uther  ca*e»  mi^rht  be  noted)  in- 
dicate the  continual  occiiiTence  of  "  crons  relatiims  '*  Ijetweeo  the  groups 
of  Ord^TH,  which  render  it  very  difficult  to  ixrrau^e  the  Ordt-ra  satisfactorily 
and  show  that  any  linear  series  u  ^uite  artificial. 


OrperLXXXI.  CAPRI  FOLIACE.E, 
The  Honeysuckle  Oruer. 


oups    ■ 
jrily,  I 


Claa9,  Caprifoliaee^i}^  Until    AU,  Ciuchonales,  LindL 
Bmih.  H  Moak 


Coh.  Jtubiolee, 


439.  Diagnom, — Rhnibs  or  rar^^ly  herbs"*  with  opposite  leaves  and  no  sti- 
pales;  the  tube  of  the  calvx  adh*^ri'nt  to  the  ovai^  ;  the  wiJinuMiH  as  nisii/ 
as  (or  one  less  than)  the  lobes  of  the  tubular  or  rotate  epigynotis  c<)^tUs. 
and  attached  tti  its  tube ;  ovary  1-^celled,  o/t*^n  wit)i  1  ovule  in  one  cell 
and  several  in  the  others ;  style  1 ;  stigmas  3  or  5 ;  fruit  indehisc<*nt«  dry 
or  succulent,  1-  or  moreHieUed;  seeds  solitan  or  numerous;  embryo  in 
fleshy  albumen. 

IlXtTBTRATTTE  GeXKBA. 


Linns^Sf  Gronoi\ 
Symphoricarpus,  DtU, 


Dienilla,  Tournef. 


Viburnum,  Z, 
Sambucus,  Toumefm 


I, — This  Order  is  iisimlly  sulxlivided  into  two  Sulx>Tder« :  L  L 
nicevese,  with  a  tubtdar,  rngulsr  vr  irr^-jnihir  corolla*  a  tilif(«rnj  «tyle,  and 
ieedtwith  a  dorsal  raphe;  aufl  2.  Sandmcea^  wilh  re^fidsr  rotate  corollaii, 
8  manlm  atlffinaay  and  seeds  with  vi^ntml  raphe.  It  connrrtji  tho  mono-* 
MUbllt  Bobiaoeief  Loganiacpir*  and  their  alUes  with  the  polypetaiotsa 
Oonitfiis  and  UtnbellififnD.  Through  the  £*calionirfr  it  is  also  connected 
with  the  Saxiftagacesp. 

DtatrCbnitloii. — A  considemble  Family  ^  distributed  chiefly  in  the  northern 
parta  tif  Aaia,  Europe,  and  America* 
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QoalttlM  and  Uww, — Somp  of  the  plants  possesfl  powerful  purgative  and 
emetic  ppopertie^^  as  in  the  leaves  of  tht*  Llder  (Samhuctts  nifjra)^  of  tlie 
OuoMer  Ro.-«?  (  Vihitmmn  Opuhiji)^  the  Common  lloiieyaiickle  (lA^iicera 
Peri^cli/m^inm)y  find  TryMhttm  perfoliatitrn  (North  Anii^riea).  The  fxuita 
aeittm  destitute?  nf  this  prop«rl:\%  that  of  our  Elder  and  others  bemg-  made 
mto  wine;  the  berries  oi  Vthumnm  nr«  ealtm  in  North  America;  and 
those  of  Sifmphttrii^irpiu^^  tlie  Snow-berry  of  our  shi-ubberiea^  appear  to  be 
harmless.  The  frajrrance  and  beanty  of  the  lowers  are  miirked  characters  of 
the  Order.  Be-fide*?  I  hineysnckle.s;^  species  of  Loiitcera  and  Ctiprifolmm^  the 
EldeTt  the  speciea  of  Vibnrmim  {  V,  OptftuA^  gmwn  in  gardens  for  its  balls 
of  white  neMier  flowers,  V.  LtiHlamiy  the  mealy  Guelder  lit>se,  I",  TimtSj  the 
lAurustinud  shrub ),  SymphoricarpuB,  &c.  are  found  in  every  filirubber}\ 


Order  LXXXII.  RUBL\CEiE.     The  Madder  Order. 

CSsit<  CaprifoliacenQi  EmU*    AIL  Oinehonalea,  Lindi,     Coh,  Kubiales, 
Benih.  et  Hook 

440.  Dltupto^h. — Herbs » shrubs,  or  trees, with  opposite  entire  loaves 
0(innec^<?d  by  inti?ri)osed  stipules,  or  in  real  or  apparent  whork  with 
rtipilles  rt«fmbljng  the  leaves ;  tb(^  calyx  adherent  to  the  2-4 -celled 
wmxj  ;  the  stamoua  aa  many  as  the  lobes  (3-5)  of  the  regular  cpi- 
gynorus  coroUa,  and  attached  to  its  tube  ;  ovules  anatropol ;  embryo 
aHmminoUa. 

UharaeteTn 

Cahfx  adherent,  limb  entire  or  4-6 -toothed, 

CiyroUn  monopetsiIouB,  re^nhir,  with  a  lon^  tube,  or  rotate,  its  seg- 
mentB  ecjuad  in  number  to  the  teeth  of  the  calyx. 

Fig.  aro. 


Mb. 87fli  Mmbiax  a,  flower,  ii>t  tUe.  itMnvfoff  oUotH^  mlyx,  gMae|i«l*k«S 
eon>lU.  Ibc ;  A,  Mctioa  of  lb«  ttftmt, 

Bttmsns  equal  in  number  to  the  lobes  of  the  cofolla^  and  attached  in 

0RI6  line  upon  it,  altcmatcdy  with  tJicm. 
Omr^  iflierior,  naually  2-celled,  with  an  epigynous  disk ;  tti/U  single. 


STSTSMATIO  BOTAITT. 


Bometimea  dightly  divided  ;  stignioM  tmited  or  diTided  ;  ovulu  aoli- 
tary,  2  or  many  in  each  cell. 
Fruit  splitting  into  two  dry  cocci,  or  indehiscent,  and  then  dry  and 
BUcculentj  2-cellcdt  2-  or  many-seeded ;  sccds^  if  definite?,  erect  or 
ascending,  or  numerous  on  axilo  pkceatiia ;  embryo  in  homy  al- 
buDien, 

Illustraitve  Gknbra. 


Sttbord.!.  Stru^atjb.  Int^rpetwlar 
iUpv^  Uaf-4ike^  forming  whork ; 
wfory  with  1 8tf§d  m  each  cetL 

Galium,  Z. 

Kubia,  Toumef, 

AspemlAy  j^ 

Sbenzdiar  Dtll 
Subord.  2.  CoFPRjB.  Stipuleastnali: 
Qpmy  v?iih  1-2  seeds  in  a  cell, 

Opercularia,  A,  Itich. 

Coproema,  Ford, 

Spermacocep  L, 

Hichardsonia,  Ktmth, 

Cephalanthue,  L, 


Oephaelis,  8fC. 
Psyehotria,  L, 

Sloriodft,  VaUL 
Guettarda,  Vent, 
Subord,  3.   Cikchokkjb. 
mnall;  ovary  with  numcmus 
Iledyoti*,  Lam, 
Bimiteletia^  BL 
Bouvardia,  Stilisb. 
Cincbona,  L. 
Exoi*tenmiB^  X.  C.  Bkk, 
Gardeniat  £iL 


jJBiiltlM. — ^Tbe  Rttbiaeeae  are  often  divided  into  two  Opd<?r&»  Cincho- 
nioes  and  Galiacero.  or  Stellat«?»  the  latter  incltidin^  all  the  |fiL>nf  ra  with 
Im^  folittceoua stipales,  or,  aa  they  are  t»>rm**d^  whurled  leaves :  the  dUtinc* 
tion  doea  not  appear  to  be  sufficient.  The  presence  of  tnt*>rpt^tjolar  atipii]e% 
either  amall  or  tniitatiiig  Icavea,  is  the  pnneipal  character  aeparatiog  tbift 
Order  from  Caprifoliaceaj,  where,  however,  Lindley  obserrea  that  they 
flometinies  occur  na  inonstroiia  ^n^wths.  Thm  Order  alao  nma  very  dot# 
to  I*<)gamacen?,  beinff  chiefly  difttmg^ii»hed  by  its  inferior  ovrtt  :  the  I^oga* 
niaceie  thiia  connect  it  with  UentiaDQcete  and  the  allied  Cortdlifloral  Orders. 
The  fruita  of  the  Sfeiktt^,  and  r»f  eonie  of  the  Coffr^^  nearly  relate  ihem 
to  the  Umhellifene  ;  fr(»m  whichi  however,  they  may  be  at  once  knoiini 
by  the  monopetaloiw  corolla,  Open^iarin,  an  aberrant  ^niia  with  a  1- 
celledf  l-»eeded  ovary,  connecta  tne  Order  with  lUp^aceie;  and  the  iuflo. 
rescence  of  aome  kincUf  a«  Cephakmihus^  liickardsfmia^  &c.,  approaehea  th« 
condition  of  the  capitula  of  that  Order  and  of  ComposiUe^  whila  in 
Arffijropht/flttm  the  fftamens  are  arnfreneatoua. 

DlfltHbntioa.^ — Thifl  is  one  of  tlie  larj^t  Orders.  Tim  SUBatm  belong 
to  the  cool  parts  of  the  Northern  hemisphere  and  the  raoimtaliui  of  thtt 
Southern.  Th e  O0ett  and  (Snthimem  are  ch  iefly  uati  vea  o^  wum  «lisn«te«| 
moat  of  them  tropical. 

QtiailtlM  and  Ubm. — The  Rubiac©i»  !brm  a  very  axtf!nidve  gRmp^  and 
iDchide  plants)  with  a  considerable  direraity  of  propejtiea.  Boiha  ai« 
emetic  and  purfmtive ;  others  febnfu^  and  tonic  ;  otliera  (ttimuhint  and 
rtatoratiTe ;  aome  are  aatring^nt;  a  f»*w  havi*  edible  fntita;  nirih  v it-Id 
Taluahle  dye-atuff» :  find  frapmnt  or  showy  tiowers  abound  in  the  (.)nler. 
Among  the  powerfully  emetic  pknta  art*  tbt«  Ipivncuan,  thtj  oHieinal  iiub- 
atiDce  being  the  craping  rhisome  of  Crpharhs  Ipecacttanha,  Psj/dkoina 
0mMm  lioaiahea  a  epitrioua  kind  called  black  or  atreaked  * 


I 
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RkhardM(m%a  Mcahra  and  mietka  yield  white  false  Ipecftcimu.  Chiotocca 
dtamfotM  (Cahinca  root)  and  C  tmfjnifma  have  eirailar  pr(ppertie«,  which 
aw  anajred  by  the  genera  Spennacnev^  Mmietiuif  &,c.  Most  ^f  the  above 
plants  belong  to  Brazil  The  two  ap&ciea  of  Chiocttccn  nbove  named  are 
regarded  aa  ppecilicji  agaitut  anake-bitcs ;  fheif  (:'metic  and  purgatiTe 
actioo  is  df^arribed  as  exeessivel^'  powerfiil*  Some  apeciea  of  Ctphaelts 
and  P^ychoh-ia  are  still  more  active^  and  are  uBed  as jpoiaona  for  rata  and 
mice  in  Bra/il.  Coffee  conaiats  of  the  eeeda  of  Cttffea  tirabicut  two  of 
vhich  are  produced  in  a  succulent  berry.  It  ib  believed  to  be  a  native  of 
Abysiinia,  p^rhap!*  id^o  of  Arabia^  but  w  now  widely  diituwed  in  cultiva- 
tion  in  the  Eaat  and  Wc-st  ludi+^s  and  Brazil.  Tin*  fruits  of  Galium  are 
nid  to  bear  some  resemblance  to  Coffee  when  roasted. 

Cinchona,  Perurian  or  Jeauita^  bark,  ia  derived  frtim  several  treea 
natireA  of  the  elopp^n  of  the  Andea,  at  an  elevation  of  about  TOOCMOOO  feet, 
and  many  of  which  are  now  cultivatiHl  in  India,  The  reaearchea  of  Wed- 
d^U,  Howard,  and  others  have  detiirmined  the  source  of  moat  of  the  kinds. 
Cimekomi  Vaiisaija  gives  Yellow  nr  Calisaya  bark  ;  i\  sumrtthm.  Red  bark  j 
C  mtidti  and  micnmtha^  Grey  or  Tliianaco  bark  ;  C  Condaminea  (var.  t^fra), 
Oiown  or  LoxH  bark.  The  bark  of  various  speciew  of  Ejtmtemma  is 
known  as  fali»e  Cinchona*  Species  of  Ottettarda^  PiNcknet/a^  MondetHiOf 
Comt^rett^  &r,  have  ainiilar  pn>pertie«.  The  extract  of  the  leaves  of 
UiKitiria  Oumbir  is  a  powerful  astringent,  Icnown  aa  Oambeer  among 
fhe  Malaya*  and  supposed  to  funii^h  port  of  the  Catechu  of  commerce. 

Among  Uie  fruit*  may  be  mentiomMl  tlioi*^^  of  fiinipa  (BrnzW  and  Mada* 
pacarjy  Sttrcocejihaitiii  csculen^tt^^  the  Sierra  Leone  reach,  ^\:c.  The  berriea 
of  some  Ooprimn^B  are  eaten  in  Australia,  and  are  called  Native  Curranta. 

Of  the  oveji,  l^f adder,  the  roota  of  Hubia  tittctarum  ( Europe ),  IL  cor* 

^Mm,  Munjeeth  (Bengal),  H,  M^botm  (China),  and  M,  amffwidmma  tre 

thr>  Tim^!  important;  Oidifiiandia  umbeMxiti,  iiaed  instead  of  Madder  in 

'  ndiefl ;  apeciea  of  Marituia^  Firtfchoiria,  Omtpa,  CondamiMeat  kc, 

-'  importance.     Guettarda  npecioM  fumiahea  what  ia  called  by 

<!abiiiet- makers  "  Zebra- wood,"  from  the  West  Indiea. 

.Imong  the  genera  noticed  in  the  li«t  above,  are  fotmd  many  of  our 
frrovirite  stove-nlanta,  noted,  like  Gardenia,  for  fmrnnce^  or,  like  /rora, 
for  their  splendid  bloasom^  and  handsome  foliage.  Many  sp^iea  of  GaUwn 
mt%  ooimuon  weeda  with  u^,  readily  known  by  theif  itur-like  whorhi  of 
lesfaa  and  atipulea. 


Order  LXXXIIL  VALERIANACEJi. 
The  Valerian'  Ordkr. 


OtM.  AqiBS^^m,  Bidl 


AIL  Campanalea,  LindL 


CoK  Hubialea, 


441-  Diaffnoni, — ^Herl)a  with  opposite  simple  or  oompound  leaves 
ind  no  atipulea ;  the  tube  of  the  calirx  adherent  to  the  ovary,  which 
baa  I  fertile  and  2  almrtive  or  empty  cella ;  the  limb  obsolete  or 
fttming  a  pappus;  corolla  tpigynons,  tubular,  ;i-6-lol>ed  (lobes  im- 
tetettc),  atmietimes  spurred  at  the  basi*;  aUxmens  l-o,  distinct, 
'  than  the  teeth  of  the  corolla,  attached  to  ita  tube,  alternate 


J 


vivnawnc  boiakt. 


with  the  lobc« ;  seeds  solitary,  in  the  fertile  cell  of  the  dry,  indchis- 
cent,  sometimcH  pappose  firuit,  pendulous,  exalbumiiioufl ;  radicle 
superior. 

Illustrative  Okneha. 
FtHlift,  Moonch,      j      Centrantlius,  BC.      \      VaJeriaua,  Keck, 


I. — This  Order  approiichea  Dipsaceae  in  j?eneral  ptnictiirt*,  some* 
timei  havititr  iuvohumte  iatlorp,«K!eTice ;  hence  it  is  alfV>  relftt<*d  to  Com- 
positfe,  Caiiipaoiilnrt*ft?»  &c. ;  litit  th(»  p^uliar  Btructiirt'  of  the  oxnty  h  a 
very  marketl  character,  and  the  ^eed  of  1  ^ipeaceaj  i»  albuminous.  Tho 
de^  elopnient  and  unrolling  of  the  pappii.'^  of  CcfitraHthH*  and  oth«*n*,  during 
th»'  ripnintr  of  the  fruit,  is  very  singular :  the  corolla  is  tiurrciundt^d  by  a 
thickt*ned  ring,  which  subsequently  enlarges  and  expands  into  a  crown  of 
feath*TV  processes. 

]>istrtbtittciii. — An  extensive  Order,  the  membera  of  which  are  distributed 
thrcni<fhout  the  temperate  part*?  of  Eumpe»  Asia,  and  America, 

QuAlltlea  and  U»es, — Many  of  the  plaxits  have  atrtiug  aromatic  properties^ 
whence  ihev  are  used  us  antispiystiiodic  and  tonic  remedies.  Villrruma 
qf^'irtnfift,  Phn^  celtii'^^  and  Sttliitttra  are  sill  urted;  V,  ttiteheHxtM^  from 
Kuj^^ian  Anu^rica,  i?*  said  to  bt^  the  TJiost  poworfuL  XardoKiachtfH  Jat4tmanjn 
(Intlia  Hs  HUppost^d  to  be  the  anf'ii?nt  Hpikcnard,  Frflta  or  Valerumetla 
oiiit*ria  is  cultivated  for  ^ahid,  imdor  thi'  nann"  of  Lnmb's  Ijettuce*  Onr*- 
tranthus  rtiber^  a  showy  plant,  wiJh  uboinivnt  cymes  of  small  riise- 
coloured  flowen^^  is  found  in  most  i^ardous^  and  i^^  naturalized  in  Kent* 


Order  LXXXIV.  DIPSACE/E.     The  Scabious  Order, 


Chsft,  Aggregatje^  HtulL 


AIL  rftrapanalcs,  Lindh 
BtiUh,  et  Hooh 


CoK  Compo«ta]e«, 


1 


445.  DiagnonM. — Herbs  with  opposite  or  whorled  1eare«,  no  stipulea;  the 

flowefw  in  dense  heads  surrounded  by  an  involucre  as  in  nompoAifie  ;  the 
separate  florets  surrounded  bv  special  membranous  involncels:  calyx 
adhi*r»^nt,  limb  pappose :  corolla  epi^rynous,  tubular,  mostly  irregular, 
4— 5-lobcd,  inserted  on  the  caIvx,  imbricatt?d  in  Bpstivation ;  st^imens  4« 
soniL'times  half  biirren,  attached  to  the  tube  of  the  corolla;  anthers  di- 
stinct; ovary  l-eel|ed.  with  1  pendulous  ovule,  simple  style  and  stignM; 
(rutt  iudehiscent ;  seed  albuminous;  radicle  superior. 


lu^rsTBATivit  Okstkba. 
Dipsacus,  Tourmf.      |      8c«biott|  Bom.  H  SthuH. 


Aainitlta.— Xearly  relat<^d  to  Valeri an nceir  on  one  hand,  and  to  Cora 
poiitA5  on  the  otht^-r;  diatinguishrd  from  both  by  its  involucels  and  albu 
minous  seed ;  from  Compositie  especially  by  tho  distinct  anthers  and 
pendulous  seed, 

Dtstrlbution. — The  species  number  ab«-»ut   TTjO,  and  art*  found  most 
fthundaiiily  in  Southern  Europe  and  Xorth  and  South  .Vfrica, 

Qfudltlm  and  U«««. — Some  are   said    to    Im^  aMtringent.     The  Teas^!* 
IHpAaciu  fnUumiftij  a  large  Thbtle-like  plant,  is  of  great  iinporUnce,  tta 


I 


ora-^B 
Ibu-   I 


OOBOIJJEFLOR^. 


297 


dried  eapitula  being  used  to  comb  up  the  uap  on  cloth^  the  hooked  bracts 
not  tearing  the  stutF  like  metal  ia>itrumeuta.  Many  sp<jciea  of  Scabima 
fS?jibioii**i  are  cultivated  for  thuir  beauty  j  two  amall^flowered  species  anj 
natirea  of  Britain. 

(CalyceracejI!  are  a  small  Order  of  South- American  plants,  interme- 
diate between  Dip-^aceta  and  Compo^it40,  having-  the  peadutoui?  filbuniinoua 
teed  of  the  former,  and  anthers  coherent  below  and  free  above,  ao  as  to 
approac^h  the  syngenesioua  charac-tHr  of  the  latter  Order,  Properties  un- 
iiiiowiL     Genera:  j&oQ/u^,  Jusa.;  C'a/^cer«,  Cav,)« 


Order  LXXXV.  COMPOSIT.^  ob  ASTERACE^. 

Obuf.  Aggrag»tB|  Emil,    AIL  Campanales,  Lindl     Cok  Gompositales^ 
Beidh,  ei  Ilouk. 

443.  Diafjnosis, — Herbs  or  half -shrubs  with  tho  flowers  in  dense 
heads  (ca  pi  tula)  upon  a  common  receptacle  aurroiinded  by  an  invn- 
lucre;  Btamcna  5  (rarely  4),  inserted  on  tho  corolla,  and  with  their 
ADthers  coherent  into  u  tube  surrounding  the  style  i  ovary  inferior, 
Inselied,  with  1  erect  ovule  ;  seed  ex  albuminous, 

Chanxcter* 

[  CapiiuJa  at  the  extremity  of  an  enlarged  peduncle  eiirroimded  by  aa 
involucre  of  bracts,  and  bearing  perfect  and  imperfect  florets  closely 
packed,  all  similar,  or  of  two  kinds,  those  of  the  centre  or  disk  and 
those  of  the  circumference  or  ray ;  florets  often  accompanied  by 
membranous  scale -like  bracts  (^aUix), 

Calyx  adherent ;  Umb  obsolete,  entirci  or  in  the  form  of  a  circle  of 


Fur.  380. 


Fig.  38L 


Fig,  382, 


Fig.  m\ 


and  piffeU  of  Con|KMl«»:  a,  tft  the  BAtafal  poiiltflBi  ^  tb« 
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iotileB,  brifltlesy  or  feathered  or  simplo  hoiTs  (paj>pu8)^  which  is 

often  persistent. 
CoroUii  monopetalous,   epigjmous,  tubular  (fig,  380)  and  funnel- 

ah&ped,  or  herniate  (fig.  381),  or  bilabifitc. 
Stameni  5,  altemato  witb  the  teeth  of  tho  conilla  xfilamenU  distinct ; 

antherit  cohering  into  a  tube  roQnd  the  stylo  (fig.  *3i<2). 
Ovary  inferior,  l-eelled,  with    I   erect  oTule;  ttttfh  simple  below* 

bifid  at  the  apex,  with  a  distinct  stitftnatie  surface  on  each  braDch 

(figs.  382  &  383). 
Fruit  a  cTpsek  (figs.  384-^^8(>),  indohiscent,  with  1  erect  exalbumi- 

nous  seedf  often  crowned  by  the  pappus. 


Fig.  384 


Fig.  386. 


Fig.  386. 


(Itg.  »e^  TOFliad  MflMoo.  ■boiHiif 

This  extcnsiTc  Order  ia  divided  into  three  Suborders, 
1.  TiTBuuFLOR.R.     Floret*  all  tubular  and  perfect,  or  only  tllOW 
of  the  centre  (dUk)  purfect,  whikf  thoHo  of  the  circumferenoe  aro 
tubular  or  ligulate,  and  female  or  neuter  below  its  branchoi. 


2#   LABtATMFLOKJE, 

d«  LronjFLO&A. 


AAter,  AW«, 
B»4}iM,  L, 
B<»liil}H?o,  L, 
Inula,  GofftH* 
DMim  Gov. 
Zinnia,  L, 
Biirtberkiji,  L, 
H6liaiitbu«|  Lm 
Bidenif  L> 


Florets  with  bilabiate  corollas,  perfect  or  uni- 


Florets  aU  ligulate  and  perfect ;  juice  milk j. 


IixusTRATnn  Gkioera* 
1,  TuntixiFirOR^ 

Tagetesi,  Taurmf, 
Anthemi^,  DC. 
Anaevclu^t  /V«. 
A(>billi>«,  XfcL 
I'vretJirifm,  O0rt$u 
ChryBanthemnm,  DC, 
Artemisia,  Z. 
Gnapbalium,  Btm, 
Arnica,  X. 
Seoecioi  Lea. 


OnleBdula,  iVi«r^ 
Xemntbemitm^Tbiim^* 
Saussunaa,  DC, 
Arctium,  Lam^ 
Oarlina,  Tattrmtfi 
ContauTNi,  Ltm, 
Cnicus,  fmlL 
OarduuB,  Gftrtm^ 
^miula,  DC. 


J 


OOilOLIIFLOILE. 
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2.  Labiata^flobjk. 

Printziit,  Cfw«. 
I  Anandria,  Sie^esh, 

H,   LlOtTLIFLOIUE. 


Naasavia,  Coff*wi«r». 
Trixifl,  R  Br. 


Taraxacum,  Jms, 
llhrtichim,  Toumef. 


Cichorium,  Tounuf* 
Lt5i.intodoD,  X« 

Afllnlties. — Tbis  Ordftr,  whicli  ia  tlic  most  mimorousi,  and,  by  eome 
authors,  regarded  aa  tbe  moat  ppri'eet  in  the  Vegetable  Kiu^rdorn,  is  like- 
wise very  natural,  ita  diHtin^>iji-5innti:  featurt^s  btnng  verj'  evident  in  almost 
erery  ^emifi*  From  its  nearest  alliea,  IHpsaceie  and  Oalyceracea^^  it  may 
be  distingnisbed  by  the  condition  of  the  anthefra  and  tbe  ovide.  The 
OTHgienesioiis  condition,  aiid^  in  8ome  measure,  tbe  general  structure  of  ihe 
floret^  ligTiIate  tind  tubular^  indicate  a  near  relation  aleo  to  Lobeliaceaj 
and  Campanolaceie,  wbert*in,  howerer,  the  iiowers  arc  not  only  large  and 
ficatt*ir»*d|  but  the  ovaries  have  more  than  one  cell^  with  many  seeds  in 
each  cell. 

The  subdivi.aionfl  of  this  Order  are  differently  given  bv  different  authoffl^ 
The  Orders  of  th>^  Linnean  Cla^s  8)'ugeaema,  corresponding  to  Coinpoait», 
an»  given  In  tbe  Tahle  of  the  Linnean  Claaeification  (page  185).  Tubrili- 
ilane,  as  above  given»  include  the  CorymbifeMe  of  some  authors,  in  which 
the  style  of  tbe  perfect  Howers  ia  not  swollen  below  the  stigma,  and  tbo 
CynarefR,  where  the  outer  tloreta  are  often  neuter  juid  the  style  is  swollen 
bdow  the  stifirnias.  The  tribes  of  the  Composite  usually  accepttKl  are 
tboee  established  bv  De  CandoUe  on  the  contlition  of  the  Btyle  and  ita 
■tlgmatic  lobes.  Tlie  characters  of  tbe  genera  are  chiefly  derived  from 
the  conditions  of  tbe  involucre,  the  cypseloiis  fruit,  and  the  papnus* 

IM^tribiition.— The  species  of  ihit*  Ortier  are  more  numerous  tnan  those 
of  anv  other  tamily,  and  are  universally  distributed,  forming  one-eighth  of 
the  I^anerogamia  of  Central  tluropi'  ;'tbe  Tuhdifl<ira  are  most  abundant 
in  hot  climateji,  tbe  Ckhoroccff  m  cold.  The  Lahiai^ora  belong  almost 
entir«dy  to  extmtropical  South  Auierica,  In  the  ^lortbem  hemisphere 
the  Compositie  are  all  herbaceous;  in  South  America  and  some  other 
\  of  tile  auuthem  ht'Tuii^phere  they  are  sometimes  shrubby, 

I  and  Uies,— The  plants  of  this  Order  are  not  generally  charac- 
bv  liny  very  powerful  properties*:    bitterness  is  tbe  prevailing 
qua"  ipanied  by  aromatic  ek'cretions  in  the  Cory mfrf/Irrrp,  and  by  a 

•ptt  ^  r*n\  juice  in  the  Ckhoracea^,  which  often  contains  a  more  or 

leas  active  narcotie  principle. 

Asiong  CorynibiJeriB  mav  1)6  noticed  a  number  of  genera  possessing 
cooaiden^le  importance.  iTie  Artetnme^,  or  Wormwoods,  are  numerous ; 
jL  Abtmihmm  and  ptmtim  are  \Vormwot>ds  pro^r,  and  with  some  other 
ipeei^  are  used  not  only  as  anthelmintics,  as  their  name  indicates,  hut  for 
MMling  the  bitter  liqueurs  calltd  Ahnnihc  or  Wermuth  \  A.  Droi^unculus 
la  ike  Tarra^n,  tlie  leaves  of  which  are  used  in  salads  and  pickled;  A, 
Ahrotmium  is  Garden  Southernwood,  used  also  for  its  bitter  flavour.  Mfltt 
«(f  the  other  Fpecies  have  similar  properties ;  the  flowejr-headi  of  ^.  Oomira^ 
Sithmi^pauctfiorn,  VahHana^  &c.  are  known  on  tbe  Continent,  under  the 
BftlSift  or  Semen  Cinae  or  Semen  Contra,  as  power&l  venniftigea.    A*  cAt- 
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fumifiheB  ^foxa.  AnthrfnU  nohili^,  tlie  Cftmomile,  Matricaria 
Chamomiiia^  ftiid  Pifrethrnm  Parlhenittm  ftre  Tnlut^d  for  aruoifttic  bitter 
and  tonic  prop+srlies;  tine  ^pwit'S  of  AchiUea  ure  a.'*t rin ff^Mit,  or  in  boidjb 
CAsca  punguot,  which  i.h  still  tuoro  the  case  with  AmJtt/cfu,9  Ptft^eihrnm^ 
called  Pplliton'  of  8pRin»  and  A.  oMcinarum^lk^  dried  roots  of  which 
provokt*  au  activf!  ilow  of  .^idivn*  aiidare  used  as  a  renj€'dy  for  toothache: 
in  a  fresh  state  these  roots  are  acrid ;  and  thia  u  still  more  the  case  with 
Mttrtdit  ffftida,  Arnii^  ttmtttmm^  a  plant  of  the  mountains  of  Central 
Europe,  i**  uarcotic-acTid  and  poisoaous,  except  in  small  doses;  its  tine* 
turw  hiis  ft  powerful  intluence  in  exciting  tin?  d reflation  beneath  the 
«kin  without  prcKincln^'"  Tesication.  Dortmivum  ParMiattrhtt$  is  said  to 
have  similar  prouerties,  an  aL^  some  specie^  of  Inula ;  Intih  Ileliwum^ 
howeverf  is  mei'ely  aromatic  and  tonic ;  it  is  known  under  the  name  of 
Elecampane. 

Some  species  of  Eupatorium^  ineludingr  our  native  E.  cammlnnum^  are 
emetic  and  purg-ative  ;  E,  Aynpnna  (Brazil)  has  a  reput-alion  as  ti  ln<.'al 
and  internal  application  for  ^uake-bite^.  Matico  is  said  to  h«  ubtained 
from  E.  ijhiimoAum,  though  moat  of  it  is  the  produce  of  Artanihe  elon^^tOaf 
a  Piperaceous  plant ;  its  Vavan  are  used  as  a  styptic. 

The  seeds  of  some  of  the  Con/mbifertt  contain  much  tixed  oiL  The 
seeds  of  the  Sunflower  { Ili^iatithus  annuua)  are  well  known  on  this 
account ;  and  Madia  sritivfi  (Chili)  has  become  an  object  of  cultivation  in 
France  and  Gennany  for  the  .*iike  of  the  oil  expressed  from  its  seeds,  its 
**  oil-cake  "  being  also  valuable  for  cattle.  The  esculent  tubers  called 
Jerusalem  or  O'iroAtde  Artichokes  are  funil»hed  by  ILManthm  tfthero$u9 ; 
the  analogous  tubers  of  the  Dahliii  (Dithha  lariahifig)  are  not  available  in 
this  way  on  account  of  a  strong  and  unpleanumt  flavour  which  eiists  in 
them.  JSiKfilngo  Fttrfanif  or  * 'oh>tfm»t»  whirh  is  Mucilaginous  and  bitter^ 
was  formerly  in  repute  for  afFeetions  of  the  chest. 

The  Cj/mrefT,  or  thwtle-like  Composita?,  are  equally  varied  in  the 
concentration  of  their  qualities.  The  n>(»t  of  Cfirfimt  armt!i»  in  fmd  to  be 
a  violent  purgiitixe,  and  that  of  C  tmmmifem  is  kn«»wn  «« ■'''  "*'**i*'lmintic. 
The  Hunliek  {ArHimn  Lappti)^  the  Marigt>ld  (Coir ml fn  .  |^  Cm* 

taurra  CateitrapHf  and  other  allied  plants  wer«  formerly  ^  .  -u*  febri- 

fuges^ diuretics^  and  alteratives,  but  have  grme  out  of  u«^e.  The  Cc«Iun 
eelebrated  by  the  ancients  for  iU^  virtues,  is  suppos4*d  to  be  the  root  of 
Awk^nmUa  tWw;i  ((Cashmere U  CarthmmM  ^<Vit?/wri«j«|  SafHowerp  is  used 
in  dyeinjf  and  in  the  nmnuiacture  of  true  rouge ;  the  flowew  of  Cf$lettdula 
officinatia  awi  us»?d  to  adulterate  Saffron.  Semftiilft  tinftoritt  is  aIjio  vi*^ 
in  dyeing  yellow  and  green.  The  G^obe  Artichoke  In  the  Heahy  nM^eptacla, 
witli  its  finicts,  of  Ct/ntira  Sculi/tnuA;  Cardoons  are  the  bhi^nch^  atemi 
and  p«tiole8  of  Ct/nara  VurdanrtihiM, 

The  tMbiaUTftor<t  are  sometime*!  aromatic,  bitter,  or  mneilaginoufi.  Tha 
lnavei»  of  PritUzift  nromaticft  are  u*ied  as  a  Tea  at  the  Cape  of  ( Jut>d  Hopo; 
those  ot  Afmndria  dUcaitUa  are  used  by  tli©  Chinese  as  the  Coltsfoot  is  is 
Etiropw, 

The  Cickoraerep  include  s<m  eral  plants  of  note :  the  diflerent  kinds  of 
Lettuce,  Laciuca  tnnmi^  S^ftrioUtt  stkivft  (the  Garden  Ijeltuce),  contaiQ  a 
milky  juice  which  ha*i  n-ireotir  mrn*-  rtt.*;  when  evaporat^nl  to  drynea  it 
forms  a  kind  of  gum ^  ciiiled  h\  Lactucarium,  which  i*  ftceaaion- 

ally  used  oia  a  siidative.     The  <^  ttuce  loeea  much  of  its  bitterne**, 
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wrid,  at  tbe  mmt?  time,  of  its  narcotic  properties,  in  ciiltivfttion.  The 
DandelioD;  Le<mtt>dtni  Tnrtixavum  (or  Tarajtacutn  Uiens  Leonim)^  has  also  a 
milky  iiiice,  which  is  valued  for  ite  medicmtil  properties  a^  a  diupetic  and 
iiltfrutive,  with  somii  nedative  qualities;  it«  root^,  mid  Htill  more  tho-?©  of 
Chicory  or  Succory  {(Hrhorium  Inft/hif)*)^  are  used*  ToaJst*^d,  to  adtiltemtG 
coflti^.  Besides  ttie  Lpitui^*_i  we  Imve  othi?r  w^^culnnt  vegetahlt's  in  this 
Subonler:  Cichonti/n  JCtnlin'mn  fumiahea  the  Salad  En+ii^e  (hlftiiche<i  by 
excluiiion  of  liffhtl  ;  8cor2onem  is  the  root  of  Scmzt^ueni  hUptjnica,  other 
species  of  which  are  Ur*ed  in  like  manner  in  different  countries;  Salaafy 
U  the  root  of  TtayoptKjfm  porrifitlim^  uf  ( loat^-beard. 

The Compositfp  include  avast  numk^r  of  cultivated  plants.  The  Dublia 
(/),  rariahikn),  the  Chry^iiothcmutu  { Pifi-fthntm  sinen^e^  tnfhrum)^  the 
Ciltenuias  (Serwcio  cruenta^  Tmsiiitf/ini</llt'ritirn)^  tlie  l^hitia  A.ster(Ca/- 
Iwifiitiiici  hortetiMe)  ar*?  tiorirtt's  flowers  remarkable  for  tht5  number  and 
Ikeniity  of  their  varieties,  The  EverhiH^Lini^-tlowerjj,  or  ImmurUUtHy  are 
tnoiitly  species  of  OmtphuHum^  to^etbt^r  with  Hciirhnffium^  A^ekxU^  &c. 
Our  nutive  Tbistles  are  species  of  Car  dam f  Onoporditmf  &,c. 


Order  LXXXVI.  L011ELIACE.E. 


Campanuliuu?^  Undl 


AU.  r'ampaualesj  LindL 
Betith,  rt  Hook* 


Cah.  Campanales, 


444,  2>ififfnom. — Ilerbst  or  shrubs  with  a  milky  juice,  alternate  leafes^ 
and  «i€attered  flowMfs;  corolla  irre^ridar,  epijrimoug,  monopet-alou".  split 
diwn  to  tbe  baj4e  on  one  side;  tbe  -1  fitamens  free  from  the  corolla  and 
iiuited  into  a  tube,  often  by  their  filaments,  and  always  by  their  antbera; 
oTJiry  inferior*  l-^S-celled;  *<tyle  1;  etigma  2-lippecl,  sunoimded  by  A 
fnngti  of  hairB ;  seeds  uumerous,  allumiinou^. 

1llustiiati\^  G  knee  a. 

Lobelia,  L.  |      SiphocampyliLS  P^l 

Afi&ltlM.— The  relatione  of  this  Onler  to  Compositaj  are  cloM,  fta  is 

ae^nwben  we  conqmre  the  tlowerswith  ligulate  tlorets  of  the  CSehoraceai 

lliet  structure  of  tbe  ovary,  howeveri  aa  well  ai  of  the  inflorescence,  divides 

thi^m.     With  CampanuWenj   they  are  conDiM-ted   through  the  tubular 

*^   :  t^  of  Comp^'witie^  which  re«»nible  the  flowers  of  Caui|i«nulai;erie,  except 

iM  utriirture  of  the  ovary,  which  brin^  the  Campanulacea*  «till  nearer 

I     '<  !?'icejp.     The  fringe  round  the  stigma  is  analo^'ouj*  U*  the  hiurs  of 

i,.     "J.   i>f  Canipamilaceie,  and  perhaps  also  to  the  indtisium  of  Guode- 

liiaceut.     Some  IxjbeUaceto  have  their  petals  distinct. 

DitftHtmtlon.— A  rather  large  Order,  the  meuibers  of  which  are  chie^j 
distributed  throughout  tropical  and  subtropical  regions. 

QualltlM  and  Um». — The  milky  juice  ia  acro-nBrcotic ;  the  spociea  of 
LoMin  arts  more  or  leas  poiaonoa^,  producing  effects  analogous  to  those  of 
Tobacco.  Lithflitt  infiata  is  used  in  small  do}*e»»  for  MpaMjuodic  asthma ;  it 
arta  •ometiniet*  as  an  emetic,  but  pr<iduce«  great  tlepren^ion  of  the  pulae, 
pervpiration,  and,  in  large  doses^  death.  Moat  of  the  specie*  ar»?  acrid  when 
U^i  L,  urrm  prtxluoes  vesication  of  the  akin.    Tupa  FemUei  (Chili)  jielda 


^ 
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ft  violpnt  poison.  Ittotomtt  lonfjiflm-a  is  vesicatory,  and,  tftken  ioternally, 
ppodueea  death  from  violent  and  uncontrnllable  nuriaring.  Tlie  luiJJcy 
juices  contain  Caoutchouc,  Maay  species  of  LoUiia  and  Siphocamp^m 
are  euldrated  for  their  showy  flowers, 

(Ooot>RNiACBJB  constitute  an  Order  of  plant*  allied  to  the  l^heliacee, 
the  StylidiacefB,  and  the  CampaTiiiJacetje,  hut  especially  diatinj^uiAhed  hy 
the  reniiirkfthle  structure  of  the  uppt^r  piirt  t^r  th*^  style, 'which  ii*  expanded 
into  a  kind  of  cup  or  piir^e,  concealing  within  it  the  stigmatic  surface,  and 
cloKin^  «iver  the  iioUt^ii  after  fertilizntion.  Most  of  the  Goo«]eniace«  are 
Auatruiian  and  Folyuedian;  a  Sa^cola  occurs  in  North-west-iTu  India  and 
in  .Vfrica ;  another  (renuB,  SeUura,  is  South-Amencan.  Their  properties 
are  unimportant.  jLenthewmUia  jamiosaf  c^Frulea^  atid  other  species  are 
cultivated  on  account  of  the  beauty  of  their  tlowera,) 

(Br UNONiACEiB| consisting  of  two  species  ot  BnmimM^  Australian  phiotfl| 
agree  wHth  (Toodeniaceae  in  the  structure  of  the  5«tyli%  bui  are  sometimes 
separfit^td  from  them  on  Bccoiuit  of  the  superior  position  of  the  ovary. 
Tneir  capitulous  inflorescence  approaches  that  of  Compos itae*  They  have 
no  known  properties.) 

(SxYLtDUCK^  conj^titute  a  small  Order  of  plants  related  to  the  Goode- 
njaoen  and  the  Campenulaceae,  but  are  distingiiii^hed  by  and  remarkable  for 
the  gynandroufl  structure  of  the  flower«*,  the  dlaments  l:>einff  adherent  to 
the  style  into  a  column  sunuount^Ml  by  the  anthers  which  overlie  the 
stigma.  This  column  exhibits  the  initafciiity  met  with  here  and  there  in 
Flowering  Plants :  in  Sft/liiitum  it  han^  over  on  one  side  of  the  flower ; 
but  when  touched  it  ri^ea  up  and  springs  over  to  the  opposite  side,  at 
the  same  time  owning  its  antkera  and  scattering  the  nollen.  The  St^Udia 
aj«  chietly  from  Australia;  a  few  others  are  scattered  in  the  Ea^t  Indies; 
the  Ft*rtter^  bidong  to  New  Zeaknd  and  the  Straits  of  ^lagelJati.  Thej 
have  no  known  proj)ertiea.) 
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OedebLXXXVIL  CAJEPANULACEiE.     Bell-floweei. 

{%uf.  Campanuiinmy  BndL    AU.  Companales^  lAndL     Cok.  Campanalis. 
Bmth.  H  Book. 

445*  DiagnoM. — ^Herbs  with  a  milkT  juice,  alternate  leaves,  and 
moflly  loatiered  flowers;  calyx  adherent  to  the  ovary;  ooroHm 
fegnlftTt  epigynons,  belI-8hn|H^d,  vatvat4>  in  {estivation ;  stamens  &, 
firee  from  the  corolla,  mostly  distinct  or  coherent  just  below  the  \ 
of  the  distinct  anthers;  ovary  2-5-colled ;  stylo  1,  hairy; 
aiinple  or  lobed  ;  capsule  many-secded^  dohisceut  hy  latent  orifle^ 
or  values  at  the  top ;  seeds  with  fleshy  alboinen. 

iLLUSTIU'nVE  OsmcRiu 

jKAione,  L,  I  Phytcuma,  L, 

Prismatocarpns,  A.  DC,         \  Campanula^  Z. 
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AfflnltlM. — The  CfttiipatiQlftceBS  have  many  pointa  of  agTe<?inent  with 
the  CuQiposita*,  the  flowers  resembling  the  tubular  <!oret8  of  that  Odor 
m  the  coioUa,  interior  position  of  tlie  ovaiy^  and  number  and  position  of 
the  stamens;  but  the  anthei-is  are  distinct  or  only  united  at  the  base,  and 
the  OfTify  w  more  than  1 -celled,  and  eontaina  many  fK*eds;  in  Jasiane  and 
Th^Uvmm  the  flower.^  are  in  capitula,  almost  like  thoise  of  Composita*. 
They  are  oidy  separated  from  LobeliaeeTO  by  the  rt^^niiaritj  of  their 
flowera,  the  gfobidar  (not  elliptical)  pollen-graina,  and  the  peculiar  hairs 
of  the  style;  which  points  of  i^trueture  like'vvis©  separat*  them  from  (loo* 
deniaeeR)  and  Stjlidiacea?,  On  the  other  hand  they  approach  F  arcmiW, 
from  which  they  diller  in  the  number  of  tbe  rtamena  and  their  porous 
dehiiceiice^  the  style,  and  the  habit. 

IHsttitmtion. — A  larg:e  Order,  the  members  of  which  belong  mostly  to 
the  ttniperute  part.s  of  the  Northern  heiuispbere. 

QoAlities  ajid  Uaes,— The  milky  jnice  has  properties  analogous  to  that 
of  the  Compo.'*itn?,  and  is  sometimes  rather  acnd ;  but  the  young  t<yots<  and 
ahoot^,  efrp*^cially  when  cidtivated,  are  often  edible  \  B&mpiona  are  the 
TOOta  of  Camponidu  Rapunadus ;  Spectiktria  Speculum  and  other  species 
liave  been  ii.*ed  in  salnds*  The  CttrnprnttdftSj  commonly  known  as  Canter- 
bury }^*lb,  lliiir-bells,  Xx\|  are  nnmeioua  in  cultivation ;  and  other  genera 
have  hIm)  handsome  flowers. 


Oroeh  LXXXVm,  ERICACEAE.    The  Heath  Order. 


Oas$.  Bicomes,  &dL 


All  Erieales,  LindL 
Hook. 


C&h,  EricaJea,  BitUh.  H 


Fig.  388. 


Fig.  380. 


446.  Dtfujnom, — Shnibs,  or  Bometimes  herbs,  with  regular  or 
nearly  regular  flowers ;  corolla  gamo-  or 
polypctalous,  hypogyiious  or  epigjTious 
(  VacHm'eff) :  st^imens  as  many,  or  twice 
as  many  aa  tlie  [>ctal8  of  the  4— 5-lobcd  or 
4-5-petaloiiM  corolla,  free  from  the  corolla, 
hypogynous  or  epigynous ;  anthers  2- 
oelled,  commonly  with  appendages,  and 
opening  bv  terminal  chinks  or  pores 
(figs.  388,  389);  Btyio  1;  ovary  3-10- 
odled  ;  seeds  wmoll^  anatropons ;  embryo 
BmaU  or  minute,  in  flcahy  albumen. 


Fi>,  38T.  F1oir«r  of  Brim, 
F1«,  nm,  8un«it  ot  FmeeMim, 


The  EricacesD  are  divisible  into  four 
rerj  distinct  Suborders,  wbicb  are  some- 
times ranked  as  Orders. 

1.  \AccmnM,  Shrubby,  or  more  or  leas  woody  herbs,  with  an 
adherent  calyx,  monopetalous  epigynous  coroUa,  epigynous  stamens^ 
2-pArted  anthers  opening  by  pores,  containing  4-nate  pollen -grains ; 
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the  inferior  orary  beeomiiig  a  berry  Burmountcd  by  the  toetb  of  the 
calyx. 

2.  ERicrsrE.^*  Shrubs  or  Bmall  trees,  with  a  free  calyx ;  a  mono- 
petaloiis  or  polypetalous  corolla  springing  with  the  8tameii«  from 
the  receptacle ;  authors  opening  by  porei*. 

3.  PraoLE^.  Woody  herbij  virith  ever;<reoii  foliage  ;  calyx  free ; 
corolla  of  5  distinct  hypogynous  petab ;  stamens  hypagynous ; 
anthers  porona ;  seeds  with  a  loose  cellular  testa  and  minute 
nucleus » 

4.  MnNOTttoPK.E.  Fleshy  herbs  with  scale-like  leaTes,  dt^titnte 
of  gret3u  colour ;  calyx  free  ;  corolla  mono-  or  polypetalous  ;  stamens 
hypogynoua ;  pollen  simple. 

Illustrative  Qrnera, 

1.  Vaccintkjs. 
Oxycoccus,  Tournrf.      \      Vaccinium,  Z. 

2.  Eeicinejb. 


Tribe  2.  rbododrxdhejb.  ^)rmi 
Tf  m^ieidai ;  hmlt  scaly ^  < 


Aza!i?a^  X. 
Illiododendron,  L, 
Ledum^  X* 


Tribe  L  khige^.  Fruii  hniii' 
cidalt  rareUf  septmdal  or  hacctde: 
hmb  naked, 

Ericft,  Z, 

Audnmieda»  L. 

ArbutuM,  Ttmrnef. 

Arctostophylos,  -irfaiM, 

3.  PmoLK^B. 

Chimaplula,  Pur«K      \      Pyrolft,  Tmtrmf, 

4*   MONOTKOPF-JI. 

Hoootropay  NM.      \      Schwelnitzb,  Ell,      \      Pterospoiay  NtdL 

Afftnltl*!.— The  Subordf^rs  bmiight  together  under  this  head  are  con- 
ii**ct«id  by  the  gt?neml  phin  of  atructure ;  but  the  details  are  subject  to 
wide  vanstiont  not  only  including  munop<?tnlaiis  and  polypetalous  coo* 
diticinA,  but  even  hvpogT>riouj*  mid  ♦^pigynoiw.  By  many  authora  tbefe sub* 
divinionji  are  ranf(<Hi  a^  distinct  (>rd*«ra.  The  Varntmft^  with  their 
inferior  ovary,  stand,  if  »epiu*ati^d,  aniong  the  epigynnua  CalyciOonJ 
Ordm,  near  ranipanulncem  or  rtnchoiificea» ;  conaeouently  ihny  fttrtii  a 
cuunecting'  link  between  the  Ctdycitlorab  and  CoroUiHoriiU,  in'^liiiitin^ 
thy  tiriiticlality  of  this  din^ii^n;  th^y  «nen  appear  related  f  sj- 

noui*  ('ftlyeiflomla  by  EmnaUomtuv  in  Saxifragacece.    The  Z.  jIW 

jrom  the  Vaccinie^r  principally  in  the  superior  oraiy  and  hypngyuoiu 
cofrilla ;  and  the  i>itAni>.'ns  are  ben^  nearly  il  not  quit«  nrpogrnous,  whichj 
with  th**  nKiny-cidled  ovarj;,  divides  them  from  OentiauaeefB  and  alltva 
Order*.  Thu  £rici»ete  are  neftriy  allied  to  the  Epacridacea) ;  but  Uio«ii 
luiv«  1 -celled  anthers.    The  PifrolctB  ha?e  the  aepftli  and  petala  mora  or 
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\  distlQct,  Are  mi^re  herbaceous  in  bfibit  than  the  foregoin^^  and  thi^ir 
'  I  are  renjarltnbly  ditfereut ;  P,  aphjiki^  a  plant  devoid  of  green  colour, 
and  with  leaf-scidefi  in  plareof  Ifftves,  connects  this  Suborder  wit  li  Mono' 
iropett^  wbioh,  however,  differ  in  the  th4iij?<^enee  of  the  anthers,  and  in 
ha\iu;^  the  niinute  embryo  at  the  jipex  instead  of  the  base  of  the  fleahy 
■ihiimeti.  Some  duuljt  exists  whether  tlie  hiiit  Suborder  are  reaDy  para- 
Bitieal  plants ;  thej  grow  amon^  the  tibrik  of  the  root^  of  trees,  and  have 
all  the  appearance  of  para**ite^,  but,  with  l>achartre»  we  have  never  been 
jiVde  t*»  see  any  union  ui  Mt/ttoirapa.  In  the  rhmTicter  of  habit  they  !*«- 
semhle  Orobanchaceip ;  but  we  do  not  consider  this  a  strong-  !?ign  of 
•ihuity  in  lowering  plants. 

Dtfltributioii. — A  large  Order,  the  members  of  whieb  are  c-enerally  difiiised 
in  temperate  eUnmtes  over  heatbv  and  boggy  traetH^  m  salmfpine  and 
alpine  localities^  all  over  the  world — the  lilwtMemlrti  ejf^peeially  in  India, 
ajid  the  Befaritt  In  South  America,  Hemoxkahly  abundant  at  the  Cape 
of  <TOod  Hope, 

QtuUltl«»  and  Uiea, — The  general  character  is  aatTingi-ncy*  The  fruita  of 
Tarioua  Vaet*iHiv<t  and  EncetP  are  edible — as  O.ii/eictttjn  /Mi/««/nV  and  O. 
mttcrttcarpa  (the  Europeiui  and  North- American  Cranberries),  P*aecinium 
MyrttlhLt  (the  Bilberry),  J'.  Vifk-ldrm  (the  Kf*d  "Wliortleberr}  ),  and  F. 
tUi^nu^um  (the  LI] nek  Wbortleberrj'),  fJmiitherm  itnymmhens^  O.  hi^pMa 
('i'aCTuania)»  &c.  But  others  are  dangerous  or  even  narcotic  poisons,  and 
thia  extenda  to  the  ftdiage  of  such  Icinds,  es^H^cially  species  of  Uhwio' 
dandroiij  AiaUa^  Andronnffa,  Ktihnia^  &'c,  UTa-Ursi  leaves,  ArctfK^tiph^'- 
h»  Uffft'  Vrd,  are  mixed  with  Tobacco  by  the  North -American  Indinjis^ 
•ad  are  e9tMemt»d  aa  a.'^tringeuts ;  thoae  of  gome  Ptprole^^  as  Chimnphila 
WfnhtUain,  American  Wintergn»en,  are  uaed  ns  diuretics.  Oil  of  Winter- 
green,  known  ftfi  an  antispasmodic  agont^  and  uN'd  in  perfumery,  ia 
ohtJiined  i'rt»ni  the  fnnt  of  OmMerin  procumhefM.  A  va^^t  number  of 
*pi*cie«  of  £rica,  Mhodofifudrouy  Azttlea,  &c.»  with  numerous  varietiea  and 
hybridsp  aro  obje<ita  of  cultivation  on  account  of  the  peculiarity  and 
beauty  of  their  tlowers.  They  ei^peeially  constitute  what  are  called 
'^ American  Plants  '■  by  gardeners,  the  American  TUHxiixfetHlra^  Aztd^^a*^  and 
Kmimm^  Ac  being  tfioj^e  which  tirst  strongly  occupied  the  attention  of 
flqtiitS*     Some  of  the  Eaat- Indian  Rhod^jdt'^fiira  are  epiphytea. 

(Epacridace^  are  cloeely  related  to  Ericaceae,  but  are  distinguished 
br  the  on*?-eelled  anthers  opening  hv  a  chink ;  the  filament 9  are  also 
conutHinly  adherent  to  the  corolla.  The  Order  is  eommonly  divided  into 
two  Tribt'd  :  ],  Sty^phelicie,  with  one  ovule  in  each  cell  of  the  ovarj',  and 
fle4»by  fruita;  and  2.  Epacreaj,  with  numerous  ovules  in  each  cell  of  the 
ovanr,  and  capsular  fruit.  Thev  are  peculiar  to  Australia,  the  Indian 
arcb!ptdog»T,  and  the  Soutb-8ea  L^landts  occurring  in  great  abundance,  in 
the  same  way  as  the  Erict^F  do  at  the  Cape  of  Good  Hope.  They  do  not 
appear  to  posaeaa  any  active  properties:  many  of  them  bear  succulent 
berriea ;  and  some  of  them  are  ♦mten,  aa  those  of  Lifsw^fhe  mjnda,  Adri>^ 
hma  kumifumm^  the  Taamanian  Cranberry,  &c.  Many  of  the  Epacri- 
daeeiD  are  m  cultivattOQ  (m  aocouDt  of  the  Wuty  of  their  flowers*^ 
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Order  LXXXIX.  OLEACE.E,   The  Ouve  and  Ash  Ordee. 


CtoM.  CoJitoTiMf  Endl. 


AIL  Solan Ales»  LittdL 
Bmih  Pi.  Hot,k, 


Coh.  Jfl^mmaleSy 


447.  Diagmms, — Trees  or  sbnibswitli 
opposite  and  pinnate  or  simple  leaves ; 
nowere  wdtJi  a  4-cleft  [or  eomotimea  ob- 
solete) calyx ;  a  regular  4-cleffc  or  nfiiarly 
or  quite  4-divided,  hyppgynous  coroUft, 
the  lobes  of  which  are  valvata  In  the  bud, 
or  &uTiierimes  apetaloua;  utamens  2-4, 
moatly  2,  and  fewer  than  the  lobes  of  the 
corolla  C%si.  390,  891);  ovary  2-celled, 
with  2  suspended  ovules  iu  each  cell; 
^iiit  fleshy  or  capsular,  often  l-^eedod 
bv  abortion ;  Aoeds  with  abundant  fleahy 
albumen  |  radicle  superior. 


I%,30O. 


¥\p  Sdt 


•f 


Fff  .  89(K  Dumm  of  tUm^  of  LUao 
Fiff.  S9l.  F)oinsr  of  i>VM«iM«A. 


Illubtratxtk  Oeneiu. 


d 


Tiibe  1.  Olk.«.     Fhdt fleshy. 

Olea,  Timnief. 
Phillyrea,  Tmmuf, 
LlguBtnim,  T&umtf. 


Tribe  2,  pRAXiXEiB.     B^i  dry, 
sonietimeg  satfuirmd, 
Fraxiuua,  Toumef, 
Omus,  Pen. 
Syringa,  L, 

-The  rtdations  of  this  Ord€?r  are  rather  obsctire.  Some  authon 
connect  them  with  thy  Ja^uiinaeeje ;  but  althoug'h  8om«*  of  the  genera 
approach  that  Onler  in  atructure,  thoy  appear  lo  be  distinct  in  their 
TaJYate  corolla^  adnate  (dorsitixed)  antherip,  ywiidulou*!  o^Tiks,  and  the 
nature  of  tho  iLlhumen.  The  ^alvmhiraceio  are  aljw  to  be  negaided  Si  ft 
ning'hbouriu;;^  family.     Liudley  thinks  the  Ordt^r  allit^d  to  SoliUtacee. 

Dlvtribtition. — Asniall  Order,  the  members  of  which  are  chiefly  ibtmd 
in  tempTRte  climatea. 

QiuOiUftt  and  Usaa. — The  most  impoHant  pUnt  of  the  Order  ia  the 
Olive  (Oka  eutopeta),  so  hkr^ly  cultivated  for  thr  blond  oil  ejrpfeiied 
from  the  fleahy  pericarps.  Omu*  tntropfrn^  O.  rfdxmdifiiUft^  and  frojimta 
isgetUitJT  have  a  sweet  juice  which  hardena  int^i  thtj  »iilw4tanc«  called 
Manna.  I'VaxintiM  r^cj^ior  i«  the  common  A«h-tiw»,  so  valuable  for  tta 
to^h  wood ;  it  only  produces  Manna  in  a  wnrmr*r  climate  than  Ilritain ; 
ita  Dark,  as  well  aa  that  of  the  Olive  and  the  Harden  Lilac  (Stfnnffa  vul- 
ifari^\  haM  decided  febrifuge  qualitiea.  The  l»»Hv*^*t  of  the  Ash  act  lik« 
senna.     The  flowers  of  Oiea/roffrans  $ie  uaed  in  Phiiia  to  flavour  Tea* 

Thi/i  Order  contaiiia  seTend  of  the  commont^at  flowcrimf  shrube  of  oitr 
fr(udi*nA,  thti  Lilfte  {S^rviga)^  Pfivet  (Liffutlmm),  IHmyrta^  Ckiomm^ 
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Order  XC.  JASMINACEjE.     The  Jasmine  Order. 


Cla»9,  Cootortie,  Endl 


AU.  Echiales,  LimU. 
lieiith,  H  Hook, 


Cok,  JuminaleSf 


44S.  Duif^onn,' — Shrubs,  often  with  twimBg'  sieme ;  leaves  opposite  or 
ftStemate^  moatly  codi pound ;  calyx  and  corolla  hypogynon**,  /i-^-parted^ 
coroltu  iuibrieated  in  Ihc?  bud;  etamena  2,  projw'!tinf?*  Jrom  the  t^be  of 
the  corolla;  oviiry  supi^rior,  t3-lf>bed,  2-celled,  with  1^  erect  ovules  in 
0ftCh  ceO;  fruit  a*  berry  or  rapsub;  meis  with  liUle  or  uo  albumen. 

iLLUSTEAxme  Qbmxba. 

Jajsminumi  Z.      |      Nyctanthee,  Juas. 

4flliiltlM. — This  (^TdeT  is  distiuffuiflbed  from  the  Olfaref©  by  the  im- 
bricated reetivation  of  the  cordla,  the  erect  ovules,  and  the  mnall  quantity 
of  albumen  in  the  setMk,  bei'ideH  the  number  of  the  organs  in  the  tlorii 
eiiTelope&,  which  h  seldom  a  multiple  of  the  stamens  :  most  authors  place 
It  near  Oleacerei  others  near  ApoevnaccEo  and  Ebenaceo} ;  but  Lindley 
ihinks  it  has  little  cjonnexion  witli  them  and  really  approachea  more 
clo*ely  to  VerbenaceiB, 

Dlatrlbatton* — The  CJrder  is  not  very  exteuflive;  the  major  part  of  the 
plants  are  Eajst-Indian  ;  a  few  occur  ncattered,  two  even  in  South  Europe, 

Qualities  and  Uses. — -The  leav^^  and  roota  appear  to  pi^sii^^  a  certain 
acridity  ;  but  the  most  remarkable  quality  h  the  fra^iTHnce  of  the  flowers 
of  many  kinda,  from  the  presence  ot  a  volatile  oil  Jasfnifwrn  officinah, 
J.  grandijiorvmy  and  J.  Sambnc  especially  yield  thi».  Xyct/tnthes  Arbor 
IristiM  \A  aUo  exceedinjtrly  fragrant,  but  in  the  night-time  onJyj  ita 
GorotU^  yield  an  orange  dye. 

(CoLtTMKi*LiACBJB  consist  of  a  few  apeciea  of  Mexican  or  Peruvian 
plant^f  which  have  been  suppoM^i  to  appr^iacb  Ja^minacea?,  or  atill  more 
cloeely  to  rtesneTacea^  and  Kiihiaccte  ;  but  their  r*tmcture  i«  not  well  made 
out.  They  have  an  adherent  calyx,  epigjnoua  corollai  two  atameos  with 
atnuoUft  antherf),  and  an  inferior  2-celled  ovary  with  numerous  ovulea. 
BmdA  albuminoua;  embryo  minute. 

(Salvadorace-k  are  a  email  Onler  of  ahrubi  or  small  trees  with  oppo- 
fite  leathery  leavesi,  panicled  small  (lowers ;  calyx*  corolla,  and  .itamens 
4-merousi,  In^popynoua ;  ovary  superior,  1 -eel  led  ;  stigma  sessile  ;  ovule  1, 
er^'ct;  fruit  fleKhy,  l-seeded,and  the  seed  without  albumen.  It  is  related 
by  ita  4-Dar>"  «*tructure  to  Oleaceie  and  to  Plantaginacea^^  ba^-ing  a  mem* 
bmnou*  cor  oik  like  the  la.*t ;  also  resembUng  Flumbaginaceec  in  habit. 
The  flpctnea  are  found  in  India,  Asia  Minor,  and  North  Afiica.  The  most 
important  iw  S(tIvit(fora  peridcth  fuppoeetl  to  be  the  Mustard-tree  of  the 
Bible,  i1*«  ^tfthy  fruit  having  an  aromatic  odour  and  tasting  like  garden- 
CJtm.  ^fhe  bfiVk  of  ita  root  ia  tified  in  India  m  a  vedcatory.  The  leavee 
of  S,  Mica  are  purgative.) 


^^  Of  m,  m 
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ORDEa  XCL  PLANTAGINACE.^. 

Ciasg,  Plumbagineay  EndL     All,  Cortuaales,  Lindl*     CuK  Plan tagin  ales, 
Betdh.  et  Hook. 

440.  Dta^iwMiw.— Chiefly  herbs  with  undeveloped  ateraa  wid  tufts  of 
leaves  gpreading  more  or  le*;^  oe  the  ground ;  dowers  spiked,  rf^lor,  4- 
meroiWj  the  4  stamens  ftttttched  to  the  tubo  of  the  hvpojyyiious  dry  and 
meinbranoiw  intmopttAloiis  eorollft,  alteraating  with  its?  lobe^ ;  the  fila- 
ments long^  and  slender^  and  the  authers  versalilo ;  ovarv  simple^  but 
apuriotislr  2-  or  4-celled  by  temporary  adherence  of  the  anj^les  of  the  fre^ 
central  placenta  to  the  walla ;  oTulea  1^  2,  or  numerous,  peltate ;  gtyle 
and  stigTiia  siinplti^  the  latter  rarely  cleft ;  capsule  membranous,  doh'b- 
cence  circumscimle  j  seeds  1, 12,  or  xuany,  albuminous;  th«  te^ta  mucila- 
ginous. 

Illustratiye  Genera. 
LittoreBii,  X.      |      Plantago,  L, 

Affinttlea. — Thjs  Order  appt^ars  to  find  its  nearest  relaliv»?s  in  Plum- 
btt^Tinftc"t*n3  and  Frimulac€irt:%  from  which,  however,  the  jiosition  of  the 
Btatnen^,  alternating  with  the  lobes  of  the  corolla,  difltmguishea  it,  in 
atlditiim  14>  other  characti^ra  noticed  under  tho*e  i  >rder«.  The  eupponsed 
affinity  to  Amaranthat^eie  and  Chenopodiacefl&  does  not  appear  well  made 
out.  In  Littortlla  there  ia  a  tendency  to  abortion  in  one  or  other  set  of 
Mwntial  organn,  producin;2f  a  diclinoua  condition. 

DistrlbntloiL, — A  not  vory  ext*?usiive  group,  the  specie*  of  which  aro 
generally  dilFu^ed,  but  moat  abundant  in  temperate  climatea. 

OanUtles  an<l  Uses. — Tht"  folia^re  is  j^lightly  bitter  and  aatringent,  but 
the  plants  are  not  now  regarded  on  thi.^  account.  The  seeds  of  many 
ipeciea  of  Piantm^o^  guch  a.**  P.  P*ifUium^  arenarla^  Cputptt^  &c,,  were 
ranch  nsed  fonnerJy  on  the  Continent^  under  the  name  of  8^mcn  I'sTllii 
ftnd  8,  Pnlicarifc,  or  Fl»-'a-4*eed,  fi.>r  niakin^"  mucihj^rinoud  drinlcs  like  tho«e 
pn*piuvd  from  linseed;  the  spikeiii  of  the  fruit  of  i*  tmi/or  are  much  fpithered 
in  the  green  Atate  under  the  name  of  Plantain,  for  fee<Un^  cag^d  hildin 
P,  tniijnr,  minor,  and  imtcttMa^  called  I'lautains  or  Road-wieedi,  §t% 
among^  the  commonest  of  our  weeds  on  road-Hides^  in  meadows,  and  all 
undisturbed  ^nround  where  the  soil  is  not  very  light. 


Order  XCII,  PLUMBAGINACE^,    The  Tmrift  Order. 

Class.  Plumbagine»,  En^.     AH,  Cortufwles,  ZmdL     Coh,  Primuhdes, 
Benth,  H  Stx^. 

4/K).  IHoffnotu. — Maritime  or  mountain  herbs  or  under^abnibdi  oftao 
with  undeveloped  0t«m»  uid  eluiten^^l  leaveB ;  flowers  regular,  6-m«fOll% 
with  tt  plaited  c»]yx  \  the  5  stamens  oppi^ite  the  sepanite  petals  cvr  tbt 
lobes  al  the  monopetalotts  corolla ;  the  ifree  ovary  l-celled|  with  a  soUtaijr 
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OTOle  ^Aiiging  iiroin  a  long  fiiuiculua  which  arises  &om  the  hme  of  the 
cell;  styles  5,  mrely  **i  or  4;  fruit  either  utricular  or  dehiscent  hy  valves 
above  ^  seed  with  a  aimple  testa  and  littlij  albumeu* 

iLLUSTIlATrVB  QeNERA. 

Statice,  Z,  |  riiinibago,  Toumef, 

Alllnlti««. — Thift  Order  m  &tTuiigly  f  harftcterized  by  the  peculiiir  attaeh- 
meDt  of  it*i  ovuh* :  thij*,  with  the  mimeroii«  styles,  aeparales  it  (mm  the 
Prim ulttoeip,  which  it  appri^wches  in  the  poaition  of  tlie  stauifns  aiid  some 
other  points;  thn  8Hiiie  cliaructers^  with  the  pi>8itioii  of  the  i^taiiiciih,  dislin- 
g;iiijih  It  from  Phmtiigiiiacea? ;  iiud  these  niarksj  with  the  plaited  calyx, 
Isolate  it  iVoiu  all  tlie  other  CoroUilioral  Orth-rs*,  among  which  it  claims 
a  place  in  8pite  of  the  occttsionally  polypetaloud  or  even  apetaloiu*  eon- 
dition. 

Diatributfon. — A  rather  large  group;  some  kinds  are  found  all  over  the 
world  on  I  he  sea-i'hore;  others*  are  more  locul  ill  similar  hahilat.-^,  in 
salt-mare^hes  and  in  stUme  eteppes,  while  others,  sgain,  hehing  to  alpine 
regions. 

<}aaliilefl  and  Uie* — The  properties  are  either  hitler  and  nstringeiit,  or 
acrid  mid  eaustic.  The  root;!i  of  Statice  carolmiana  are  poweifiilly  ii*trin- 
gent ;  thof»e  of  Piufubttyn  turopaa^  zt^ylttmca^  scandenn,  and  oilier^*  are  very 
active  hlititering-figenls  when  iVrshj  that  of  P.  mntpaa  u  used  dried  ad 
a  reoiedy  for  toothiw^he,  P.  tuxkariu  is  ^aid  tt>  fuminh  a  poii^^m  in 
Moxambique.  The  Garden  Thrift  { Atmena  i-uli/artA\  ^commutih  ut^'d  for 
edgitiff,  like  Btix,  i«  said  to  be  jui  aelive  diuretic :  the  dried  tltiwers  are 
iisi  d  tor  this  purptipe.  Small  doses  of  the  n^ot  of  Piumbaffo  wroj}4ta  ore 
said  \o  act  a.*  an  v  me  tic. 

The  rtowers  of  many  of  the  Plumhaginacese,  esyiecjally  epecies  of  StU' 
\  libfy  ajf«  very  handsome,  and  ntaiiy  are  cultivated  on  this'  account. 


» 


L 


Order  XCIII.  PRIMULACE^.     The  Primrose  Order, 

VkuM,  Fetalantlite,  Endl.     All.  Cortusahs,  LindL     Cah,  PriniiUales^ 
lirnih.  H  Hook. 

451,  Dia(jn(m$, — Herbs  with  opjtosite  or  alternate  simple  leavefl 
and  regular,  perfect  flowcrn ;  the  htamcnB  as  many  as  the  lobes  of  the 
nionoptalous  (rarely  polypetalou^ )  hypogjiioiiB  eoFoUa,  and  attached 
opposite  to  them  in  the  tnbe ;  ovary  1-eelled,  with  a  frt-e  central 
placenta  bearing  several  or  numerous  albuminoiiB  seeds, a  simple  t»tyk% 
and  a  capitate  stigma. 

Cfharaeier. 

Cahjx  6-  or  rarely  4-eleft,  free  or  half* adherent,  regular,  persistent. 

Corolla  hypogynouB,monapetalotis,and  the  limbregtilarly5-,or  rarely 

4-cleft  I  or  more  rarely  composed  of  separate  petals,  or  absent. 
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StammB  eqnal  in  number  to  the  petals  or  lobes  of  the  corolla  am 


adhort'Dt  to  them;  or  in  apetaloua  flowers 
hypo^*noii9  and  alternating  with  the 
t*?i?th  of  ill'*  calyx. 

Ovary  l-cc-llt'd,  with  a  free  central  pla- 
centa bearing  many  orulea;  sit/h  single; 
itifjma  L'apitate* 

Fruit :  u  capsule  o[Kiiung  by  yalves,  more 
rarely  circumscissile  (fig.  392)^  manj- 
seeded;  »eMs  peltate;  the  embryo  ia 
fleahy  albumen. 


Primulai  L, 
Gydamea,  Tmvmef. 


Illitstbativb  Gkkkra. 


Glaux,  loHrnef. 
Lydmachia,  Mwn^ 


Anagallin,  Tmrmtf, 


u — ^ThU  10  an  Order  which  §tron?ly  attfaeta  the  attention  nf 
Structural  Bnt&nistA  on  nceoimt  of  the  peculitiritiei  and  anonmUefi  which 
It  prcMnts.  It  is  one  of  thoae  in  which  the  free  central  placenta  ( §  226) 
is  most  distinctly  seeni  forming  an  exeeptiim  to  the  verv  general  rule  of 
the  placentas  arising  from  the  margiDs  of  the  carpelsi.  fn  iho  nvxt  place 
the  positian  of  ita  stamens  opposite  the  pt^tak  \a  an  exceptirm  to  the  rule 
of  Alternation  of  the  organs  of  succt^s^ive  lloral  whorls,  to  be  explaiui'd 
only  by  «upjK>sing  an  intermediatt^  whorl  of  8tam»^n!^  to  be  supprejK«o«l  \  in 
favour' of  which  is  found  the  condition  of  SamolM,  Lffsimiurhm  nliaia^ 
and  otheis,  where  five  t*fth»  which  may  be  nUirtive  ^.tAniMUM,  alt**matii 
with  the  lobes  of  thecorolhiJ,  or  by  thv  hypoth+^-tis  o(chon»M  {^  14l»,  152), 
In  iSatru^us  we  have  the  calyx  nartially  a»lht^rent  to  the  ovarv.  In  »<»«j\? 
foreign  genera  the  petaU  are  eitiitT  nearly  or  quite  distinct.  In  TrimiaiU 
miroptra  the  lobes  of  the  calyx,  comlhu  nod  tiie  num^Jer  of  Bt^m^'n^  ^'(^Tl 
from  5  to  9,     In  fifuu-i  i\n*  ci>roUn  is  ab!«**nt,  and  thf  vaiyx  i^olounnl, 

Th«  relations  to  PUiiubaginnceie  htv  \**ry  cIo»m3,  l>olb  in  th<?  §tri»cturn  and 
the  habit  of  many  kinds,  a-*  U'tween  Amltmarf  and  some  l^mttUr  and  Ar* 
mrrw,  &c. ;  but  the  solitary  oviilo  of  that  family  is  a  distinctive  charactor. 
The  PriinulacpfP  are  still  n<*art*r  to  tht*  exotic  (JrdtT  Myrsinacen*  n.^  r>»«Tird» 
the  structure?  of  thp  flowers;  but  ihi\t**}  are  trei*s  or  ••hnilis  with  b#^rrv-like 
fruits*  and  have  minor  charact^^rs  of  distiru'tion  tiotic*«d  under  that  ^>Tth*r. 

On  the  other  hand,  they  approach  Solan acen?  in  hahit^  hut  diller  much  in 

■tructure. 

ZHatrftmlioa. — A  considerable  family,  lh»^  species  of  which  are  rbj.  flv 

fofund  in  temperate  and  cold  ]mrU  of  the  Northern  hemisphere^  in  alp   i 

regions  or  the  sea-shore  when  in  lower  latitudi*,-*. 

QoAllttes  and  0««». — ^The  Cow»lip  ( /Vi'wiriAr  r<riji)   and   otlier  SjxTlr* 

appear  to  poaaess  sedative  properties.     'J'he  tSiMhtnelttt  are  i*Ughtly  pur;u^- 

live.    The  Cjdamans  hare  a  fleeby  tuber  which  is  moiv  or  K'*i  nrrid  ; 

iod  €}^dameH  eunmamm  b  satd  t(»  be  a  drastic  purgHtive. 

The  murtt  r^^uiHTKable  ipuditv  is  {lerluips  the  b*'aiity  of  the  iJnwer*,  fur 

which  a  gr»^at  numl>»'r  an^  cultivate,  especially  spe<"ies  of /Vtimii^i^  which 

include  the  (.Viwvliii^  the  Primrose  proper  (2\  ru/ffaris),  the  l*otyaiithtia| 

M  garden  variety  of  this,  the  Oilip  (P*  Jatwr),  the  Auricula  (P.  .imriettiaf 


COROMXTLOILfi. 
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from  the  Alps).  &c,  Mnuy  dwarf  speciefl  of  Primula  and  Andrmace  are 
*♦  ft! pine  plants,  *  as  ia  also  Suidanelh.  Gtmtx  and  Samolm  belong  to  Balt- 
mHrsht»«;  HtMimia  to  feihwiiter  brooks,  hiivinif  fuatht*ry  aubiuei>r**d  leavea ; 
tlie  Lyisiinathiet  moBtly  grow  in  wt>t  places.  Many  of  tne  gpenera  aj^  repre- 
eentod  in  oar  native  tlora,  while  Andrmdct*,  Ihtdeeathemiy  and  SoldrnteUa^ 
which  are  mogily  alpint*  plantfi^  are  commoiilv  cultivated. 

(Myr81X A CKJ2  are  bo  cloflelv  relat*?d  to  Primnlaceae  in  the  Btructure  of 
the  flow*ir8  that  no  al^aoluto  eliaractcT  of  diBtinction  can  be  drawn  there- 
from, since  thw  hiil>eddiug  of  the  ovul^?i*  in  the  placenta,  jjeneral  here, 
occurs  in  several  Prininkceoxi?  genera,  for  exam plti  in  A naf/afli/t.  But  the 
Myrfsjnaceffi  art?  of  !*bruhby  or  tree-like  habit,  and  tht^ir  frait  is  llesby* 
Tbev  belong'  chiefly  to  the  islands  of  the  Southern  heml'^phere ;  and  some 
of  them  are  cidtivated  in  this  country  as  ever^n'e#-n  .shrubs  reqnirinju'  pro- 
tection iu  winter.  The  »e¥d»  of  eome  species  of  Utritphniiita  and  M^frwing 
are  nutrition.* ;  and  the  Ijerries  of  tome  plants  of  the  t->rder  are  ediblG, 
although  othem  are  said  to  be  cathartic.} 

(^EoiCKBACK^  include  a  gteniis  of  plants  inrowinfr  on  sea-shores  in  the 
IrtrpicaA,  nnd  rooting  fTf>m  tbe  seed-vetfeb  like  Khizophoraceie,  and  con- 
Adertfd  to  form  a  distinct  Order  by  some  writers*  jEtiicrra^  diffem  from 
Myt^inaci^e  chiefly  in  having  exalbuminoua  Beeds^  a  follicular  ttmiy  and 
traadverso  dehiscence  of  the  anthers.) 


Ordee  XCIV.  SAPOTACEiE, 

CUiM.  Petalanthro,  l.V*d/,     AU.  RhHninales,  lAiidl     CoK  Sapotalee, 

452.  l)M»5fi»MM.— Trees  or  ehruba,  mo«tly  with  a  millcy  mice ;  leaves 
alternate^  finiplc  and  entirt*  (often  ni^ty-downy  beneath)  ;  nower«  miaU, 
rrgitlnr  and  perfect,  usually  in  rtxilhirj'  clus«ter.<*;  calyx  free  and  pereiJiteiit ; 
th..  n^rHl..  Ntaijienii  comniouly  as  many  a*  the  lobe»  of  the  short  h}*pogy- 
I  I,  and  oppoidte  to  them,  attacb^*d  tu  the  tube  along  with  one  or 

u .  -  <  »f  appeudagef  and  scdes  or  sterile  stamens ;  anthers  eitrorse ; 

ovary  4- i:f -celled ^  with  a  single  anatropoua  oTule  m  each  cell;  seeds 
laigt*;  usuaUj  albuminoiia. 


ChfyfiopbylluiUy  L, 


Iixusthatitk  Gilneaa. 

I      Isonaudra,  Wiffht.      | 


llasaia,  Ktm, 


-Allied  to  MjTsinacea*,  but  distinguished  by  the  placenta tioa^ 
inatropal  ovules,  and  other  important  characters,*— also'  to  the  EWtjace». 
which  they  raeinble  in  habit;  but  thev  have  a  milky  juice,  and  wood 
generally  of  a  aoft  character ;  other  ditlVfences  also  ejtist  in  the  perfect 
iowens  «wcb  aa  erect  ovide^  simple  styles »  &c, 

IMatrflnilloiu — A  consideTable  group.  Chiefly  tropical :  Aaia,  Afnci| 
aod  America. 

Qnalltiea  a&d  tTaaa, — The  plants  of  this  Order  are  Ttluable  fo  •ucctt- 
lent  fruits,  febrifuge  bark,  olMginooB  aecxetioiiSy  and  peculiar  gum-reaiiu  in 
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the  miOnr  julcea*  Of  the  fruits,  the  Sapodill&  Fhim  (Achroi  Sapot^i)^ 
the  M arm alade  (^4.  mrrmwwjf*),  the  8tar-applc?  (Chnfifi^hi/Ihtm  Caimto)^ 
and  tliL^  iSuritiftiii  MiMlljir  {MiriHtmju^t  EUmgi)  art;  the  ijir»*t  rmtfd.  The 
hftrk  of  vHrit>u8  8pecit»8  of  Achras  haa  bevn  used  as  a  sulistitute  for  Cin- 
chona, Tlie  fruits  of  Bfixstu  btftt/ntcta  and  Ji-  huff  if  of Ui  yield  a  butt<»r- 
like  oil,  lar^ly  iis^'d  io  India ;  auotheT  spwies  in  Africa  i«  (^aid  to  yield 
the  Shea  t>r  Galani  buU*'r  iiientioiit^d  by  travellers.  Jsitnnndra  Gittta  i* 
the  tree  from  which  Uutta  Percha  \a  obtained,  by  evaporating  the  milky 
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Ordee  XCV*  EBENACEiE.     The  Ebony  Order. 


CU198.  Petaiantha>,  EmU. 


All,  Gentianalesy  Lutdl, 
Bmth,  et  Jlook, 


0>L  Sapoule 


453.  DimjnosU. — Trees  or  whriib^  with  alt^^mate  entire  leaves,  without 
milky  juice;  tiowera  regular,  ptdyganuiUi^,  with  xhv  calyx  free  from  the 
iS-12-culled  ovary  ;  the  j^Umieii.-*  twice  or  kmv  tirnej*  aa  many  as  the  lobei 
of  th«  corolla,  oft*^n  ie  pairs  before  tbem  ;  antht^n*  iuLroi*fii! ;  fruit  a  deveral- 
eelled  ben*}' ;  ovule*?  1  or  2,  gu.^pended  from  the  (summit  of  each  cell  ; 
Beeda  hu'ge,  albuminous ;  radicle  superior. 

iLLUSTBAW-K  GeXKBA. 

Royena,  L.  \  Diospvros,  i. 

Afflnlttea.^ — The  Ebenaceie  are  di^tinguif^hed  from  the  Sapotacefc  br 

ieveml  important  characters  noted  under  that  Order ;  on  the  other  hand, 
thev  approach  the  Aquifuliaceie  in  many  puiiit?,  but  are  iBeparattfd  by 
their  s^tronjjly  coherent  tloral  envelopes,  usually  numerous  6tameni<,  anil 
t^'iu  ovule.H^  &c.  To  the  Oleacete  ihey  are  allied  by  the  placentation  and 
other  points;  but  the  alternate  leave*,' num^  nuiiuroua  stamens,  and  com- 
monly diclinous  flower*  allbrd  very  marked  distinctions.  The  Strt*- 
cttcew  are  also  very  neiir  to  this  Order,  but  frequently  have  an  adhensnt 
calyx,  petals  le8^  coherent,  and  a  aimple  stvle  with  a  eapiutte  atijema. 

Dlftrtbutloo* — A  con«idemble  uroup,  tie  member*  of  which  are  dis- 
tributed mostly  in  tropica)  India,  out  a  few  aru  scattered  elsewhere. 

QuAlltSet  and  Ums. — The  principal  property  which  haa  been  noted  in 
theM»  phmta  is  antringincy ;  but  ihey  are  llett*  r  known  and  far  more 
iuip<trUint  on  account  of  their  hard  and  dark -coloured  wood,  the  heart- 
wood  of  many  species  of  lJutspt/ro«  cotii*tituting  Ebony  ;  iJ,  EUhha  y\M» 
it  in  Mauriliuti ;  D.  Meiartoxt/km  on  tbe  ('<»romandel  coaijt :  />,  ^iena»Ur 
itf  the  bastard  Ebony  of  <  'e\  loo ;  aiid  1>,  hir^utu  ha»  a  viiriej^ttHl  wood 
caUed  Calamauder.  Otlier  npecioe  toe  ftlfo  tined.  IJ*  vir*/imatm,  a  North- 
Alli«nc4in  upecieA,  bear»  t he  f rui t  call ihI  Perm mmon  or  1  >» t e - 1  ^  1  ^  m .  vv I , i ch 
u««tniip:ent  when  n{M;,  but  is  eaten  after  it  hii^  been  ai\>  <t4t* 

iMbqpyrcM  Zo/m*  (Europe)  and  II  Kak%  (Uhimi)  have  alag  eiii  . 


COKOLLIFLOILS. 
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Ohder  XCVL  AQUIFOLlACE.ii  or  ILICACE^. 

TllE    iioLLV  OrdEH. 

Cla9s,  FraJigiJaceiB,  £niU,    AIL  Gentiaiwles^  Lindl     Coh.  Olaciuales, 
BentL  tt  Hook. 

454-  i>/r/*/^jo.v/^.— Trees  or  shrubs,  witK  small  axiHftiy  4-4}-merou8 
flowerS|  soiiiriiiih  >  .licliiious  by  aWrtion  ;  a  Diinute  corolla  frt^e  fkmi  the 
4-t5-ct?lled  in^ry  auti  tlio  4-0-j*yijded  bt'rn' ;  tlie  stamens  tm  many  as  the 
division*  of  the  almoet  or  quit*^  divided  4~l>-petaloua  corolla,  iiltt!miite 
with  them^  attached  to  the  very  base ;  ovat^'  *j-i}-celied ;  cells  with 
1  oTule;  Btignia  almoet  sesailef  lobed;  fruit  i^uiculeot^  with  2-ij-tiion^^ 
aeeda  Auspeiided,  with  copioiui  ieshj  albumen ;  radicle  superior. 

IlXUaTBATTI'B  GrNBHA. 

Ilez^  L,  I  Piinoa,  L. 

AHlnlties* — The  affinitieB  of  Aquifoliace®  to  EbenaceaB  and  Sapotaeeo? 
have  been  noticeti  under  thtuse  (Jrdera.  Some  authors  consider  them  re- 
lated to  RhamnaceaD  or  Celastracece  ;  but  their  monopetaloua  corolla, 
want  of  disk,  straight  embno^  aiul  th^'ir  relations  to  Ebenaccie^  as  well 
a»  the  difference  in  the  ovarj-  and  seeds,  remove  them  from  tht^  iinniediate 
neighbourhood  of  tho»e  OrlieRi,  On  the  other  hand,  the}^  exhibit  sojne 
approach  to  Logauiaceie  and  Apocynaceie. 

Dtettibntion, — A  «maU  Order,  widely  scattered,  hut  aparingly,  Ilej: 
AquifMtm,  the  Hollj,  ir  the  only  European  species. 

QuiUltie*  and  0fie«.— The  bark  h  ordinarily  astringent  and  tonic,  and 
that  of  the  Common  Holly  k  esteemed  a  febrifuge ;  its  berries  produce 
emetic  and  piirgntive  action  ;  its  leivea^and  still  more  those  of  Iter  para- 
j^ffjfmMj  called  MattS  or  Taraguay  Tei^  resemble  Tea  in  prttperty,  aa  ja  the 
ca«e  also  with  Pnvrn  glabra^  a  North* American  ahrub.  Other  gpecies  of 
JUx  are  abo  u&ed  for  this  purpose  in  South  America,  The  vi^tid  substance 
called  Bird-lime  is  made  from  thu  bark  of  the  Uolly ;  and  its  dose  white 
wood  i»  valued  by  cabinet-makers. 

(Styiucacblb  are  remarkable  among  the  Orders  here  placed  near  it  for 
tht^  inconstjmcv  of  the  character  dependent  on  the  adhesion  of  the  calyx  ^ 
.Mirrs  dixide*  it  into  two,  Symploeaceie  and  Styracaceas,  leparated  by  this 
mark,  and  bv  the  estivation  ef  the  corolla  and  other  pointa.  It  ia  com- 
in  only  regarded  as  relat»,*d  to  Ebenacea*  among  the  Corolliflorala,  and  alao 
to  Aurantiaceee  and  Temstrtemiaceo}  among  the  ThalamiiloraU;  while 
Lindley  connecta  it  with  Celastracete  through  Sapotacc« :  othcTs  point 
out  a  resemblance  to  Philiidelphaoeaj» 

DtfltrUMitioii. — Scattered  sparingly  in  the  warm  regions  of  Asia  and 
America. 

Qoaiitles  luid  Utcs. — Bitter  and  aromatic^  sometiniea  containing  a  pun- 

'  *^     -ill      ttum  Benzoin  if  obtained  from  St^ra^  Bensmn  in  the  Malay 

» ;  Stomv  fnjm  St,  i^Uintti**  in  S>Tia  ;  other  species  yield  aimihur 

;    ...        \/mpiofXii*  fumiahes  cK^ea  or  mordants ;  the  leaves  of  &  tindoria 

(^Slweet-leaf^  or  Eorse-augari  >orth  America;  are  awect,  and  are  eaten  by 
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cattle.     Hdeda  Uftraptera,  another  Nortb-Americaii  plaot,  in  railed  the 
Snowdrop-tree,  on  account  of  its  nunieroue  wliite  bell-«haiped  bloasoiiis.) 

fOLACACE-i:  are  an  Order  of  tropical  trppsand  shruh^,  apparently  nearly 
rcfltitetl  to  Santftliict^ii?,  btiL  linve  dis^tinet  pt^tJib  ami  a  frei*  ovary ;  tht'V 
have  the  gtameii*  cipposite  tl«e  petals-  Icacinach.i<:,  st^pamteil  fnim  the 
pr«r«^diij;^  hv  Mipr5,  havf*  tht*  «tnm>^tis  alt^erDate  with  tb<3  petaU.  In  both 
the  iiistivrttioa  of  the  pi-tal^  i»  valvate ;  wbiln  CYnrLLACF.-«»  a  group  of 
North- AmL'ricnn  shrub:^»  hiive  imhrit'iiUHl  petals.  IksiiitMi: K.ii  are  tro-' 
pical  American  treea  or  Hbrubn  with  balsamic  juice,  ami  ntonmlelphoua 
iitaiurnH  havinjr  an  pnlar^ed  fie*^liy  coniiet'tivt' ;  they  appeah  to  ha  rt^Uted 
to  the  OlacaeeiP,  whiii^,  on  the  other  haud,  they  have  ulfiuiiieA  with  the 
G^tjimsnoesB  and  with  the  Auratniacen*.  The  ^yateiuatic  position  of  aU 
these  gronpa  i«  at  pn^^ent  uuAettled,  aft  is  al^u  that  of  Cankllackjb,  a 
little  jrroup  of  plants  eon  riveted  with  CluaiacesB  by  some  aathors,  by  othen 
with  OlaciLceec  and  their  alliea.) 


Ordkb  xcvii,  LOGANIACE^, 


dm.  CmUaim,  Endl 


AU.  Gentianales,  Lu$dL 
£etUh.  H  JIuuk. 


Cuh.  Gentii 


455.  Dmffnoms, — ^Sbrubfl  or  herb«  with  opposite  leATe«  and  interpoted 

stipules  *iouietiii»e»  reduced  to  an  elevated  lin<?  or  a  ndj?e ;  calyx  1-5- 
cleft  ;  corolk  hypog)nouM,mouo}>etft'o»s,  njrular,  4-,  5-,  or  10-clrft,  ral* 
vate  or  crmtortea  or  imbricated  in  lestivatlon  :  fltanien^a  iumTti^d  on  the 
corolla;  ovary  Miperior^  n^tuitlv  2-eelled;  style  divided  ab<»v*<  into  as 
ninny  lobo«  as  the  celU  of  the  «»vary  ;  o%  ule»  numerous  or  solitary  ;  fruit 
capwular,  ^-eeUed,  with  the  plmentiiH  tiiially  detaehed,  drupaceous,  with 
1  *  or  2-f<eeded  atones,  or  hacrate  with  the  se».'df^  iuinieriH»d  in  pulp ;  «MM«dji 
with  a  straight  einbrjo  in  Ueshy  or  cartilaginous  albumen,  ^ometimei 
winged,  moatlj  peltate. 


Spigeiia,  L, 


IlXtTBTItATlVK  OkNKIU. 

Logrania,  It,  Br* 
FagTie%  Thumh, 


BtrjchmmpL* 


AffinltlflA. — ^This  Order  was  formerly  aa»octat»*d  with  Apocynareie  and 

the  tieijjhbounng Orders;  hut,  aa  remarked  by  Hentham,  iteoniijitis  on  tli# 
whole*,  of  Uubiiiff^ir  with  a  free  ovary,  at  the  jinme  lime  approiirbinir,  by 
eertuin  of  it«  div  <  \  ^onie  of  the  p>»nerH  of  several  of  \h**  rornUiflonu 

tJrd^n*  evf-n  ni'  ban  the  p'eneral  mn^n  approarb  Ituhiarea^,     To 

^  I  ip,wim  jt  tij*  xvry  near  in  general  r*trnHure,poTne  |»vn»'ra,  nuch  as 

'  w.  whteh  haBContorted  ie-tivation  of  the  eorolla.  and  MUroMirmirf 

carpel."*  are  partially  diftinet  below  and  united  iibove,  approarb 
\  ;   Mitrayttu'ttttt  «nd  Mttfi*ul$i  were  foffnerly  arnin>r»Hi  w^  uoubtfnl 

«  :ip,  and  luiffrrra  and   Pfftniia  approarh  ^till  more  nearl*     *^'" 

J  ttly  risemblinjr  Liniimthu^  in  rbarneter,  while  ItudtHeia 

nL  been  referred  to  Sen»|»bularim*>;e  miiil  IniiK.  Im  are  bi    :.^^.: 

mu>  tbia  Order  by  fieDiham,  since  lliey  en  ^m  Lojiamm, 


I 


I 

I 


1 


conomFLoa^ 
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The  miiin  diflereace  from  ApocynaceaB  lies  in  tlie  stipales ;  tut  these  uro 
«<^iiiirMiui»>a  n^duci'd  to  a  mere  Hbo  coQiiecting  the  leaves :  the  pectiliar 
ffttgiim  uf  ibftt  Order  nilbnls  anothei*  means  of  sepArrtlin^  tiiem  ;  ftud  the 
Apticynureie  oftt'U  hiive  hi'pogvnoiis  gliuidfi,  which  ihts  Ld^'imiatea;  hiive 
not.  From  <  teDtiaaftcea?  the  distinction  liea  geaerally  in  the  stipule-'*  mid 
the  wnile  pliureutfttiori ;  occftj^itmally  tlie  HiicTiilent  t'oiiditiun  nf  the  fruit 
is  requirfKl  as  a  deci?*ive  mark.  From  the  Scrophulariaceai  the  stipules, 
the  rejfiiliir  corolla,  the  agreement  of  the  number  of  stameiis  and  lotn^a  of 
the  eorolin,  and  qiiincuneia]  (e^^tivatiou  divide  Logaaiioeie  io  moet  ca^es; 
ftud  althoii^li  that  te^tivatioo  and  the  re^'-iihtr  corolla  occur  wnietiiue?  in 
the  ibnner  t)rd**r,  ihen."  are  then  usually  alternate  leaves  and  no  stipules. 
An  observi'd  hy  Beothanif  ibin  in  hardly  «o  much  a  Natural  i>rder  aa  a 
reci'ptarle  fur  aooBidowi  hrm»  of  teTeraT  really  natural  group^^  HubiMMfie^ 
AptH^ynaceie,  GntitiaDiiOieie,  &c^ 

DistrtbuUcMi.— A  rather  Iar>re  group^  the  apecies  of  which  are  chiefly 
tropicah  biit  K)Qie  are  fmimt  in  North  AmericAaod  AuatTalia. 

QoAUtiM  and  Vms. — The  pluxita  bt^hm^^bg  to  this  Order  ha%'e  mostlr 
powerful  poisouous  prop**rtiea,  in  particular  the  geniis  ^i^ttythnos.  & 
AW-p'wrka  bears  the  eeeda  known  by  its  nauie^  so  noted  for  the  presence 
of  Stryehuia.  S.  tojijfera  is  said  to  funiiah  the  active  ingredient  of  the 
celebrated  Woorali  poi^son  of  Ouiana.  ^^  cuffem  u  likewise  used  to  poi^in 
mowa  in  Central  Aiuerica.  S.  TiruU  (the  baric  of  the  root)  yields  the 
Java  poi*on  cnllvd  I'pas  Tieute.  Manr  seem  to  be  free  froins(r\chnia  as 
ntrarA*  the  hurk ;  for  thiit  of  S.  liu^ioqmtm  is  ui«ed  aa  a  Bubetimte  for 
C      '  i  I  Brazil,  tfiat  of  .S.  AW*roi«k.a  alao^  and  the  wood  of  51  lii/uslrmn. 

(  I  uui  eohihriuiau.    6\  potoiarum^  on  Ea^t-Indian  speciea,  i»  called 

liji  '  .  K^-^-nnt;  and  it  is  paid  t hat ,  when  it»  seed^  are  rubbed  round  in  a 
\.  -  (  aMiiiuing  niuddjr'  water,  it  cau9e9  the  inipuritiej^  to  settle.  The 
^  -  iiiiti  the  Philippines,  known  as  8L  Ignaiiuit'j^  Bf^an^,  haro  been 
)*d  as  the  fleed.H  of  a  plant  called  Ijfmaita  mtmrn ;  but  BenUiMU  hat 
th.'it  this  genus  hii8  uo  real  exbtence,  and  that  the  f^eda  are  pro> 
h.  of  an  unknown  Stiychnot^yerhsL^  midltfiera^  which  growi*  on 

ti  U,     He  Htates  al^o  thai  much  uncertainty  exists  as  to  the 

i<  the  many  species  described  by  authors,  such  as  &  coffma^  Ugmtn 

ii  The  species  of  ^'^a  are  acro-narcotic ;  S.  marilandit^s^  the 

("fifttliiiA  l*ink-root»  and  61  onthefmm  are  used  as  vermifuges,  but  are 
•ctmewhnl  dan^rous,  sometimee  producing  spasms  and  even  convukion^ 
I\ialm  itmara  is  bitter,  acrid,  and  emetic 


OEDBft  XCVIIL  GENTL\NACEiK.     The  Gbntian  Order. 


CUm,  Coiitortie^  JEW/. 


AIL  Gentian  ales,  LindL 
Bmth.  ii  Hook. 


Coh,  Gentianalea, 


466*  Dia^moM* — Smootk  herbs,  with  a  colourless  bitter  juice, 
0ppomte  and  aeaailo  leaves,  inoetly  dmplc,  entire,  and  strongly 
jihlxd,  wivh<mt  stipules;  flow  em  n5gular,  with  a  per»ij^tent  calyx, 
with  sti*i»ena  u^  many  ha  the  lobes  of  the  usually  witberijig-persistent 
eoroQ^  and  which  are  ooavoltitc  (rarely  imbricated^  ftnd  sometiiuea 

t2 


0«iLtiiii%X. 
AgaHkotm,  Don. 
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vftlvate)  in  the  bud  ;  ovary  1 -colled,  with  two  parietal  pkocntud,  pro- 
jecting  more  or  less  toward  tbo  centre ;  tho  fniit  mostly  a  2-val7©d, 
B4>pticidal,  many- seeded  capaulo,  soractimea  with  a  flesliy  pericarp  ; 
Boeds  small ;  embryo  minute  in  the  axis  of  ^eshy  albumen. 


Im^ubtbativk  Gen^ba. 

Ervthrieiij  JR^. 
Cblom,  L, 


Mfnvanth***,  Z, 
Milaxsia,  Vmt* 


Afllnitf«s. — Thi«  Order  stands  Tery  nejir  ApocynnceiB,  from  wbicli  it 
difl't!!*^  ill  its  place  11  tatioB  and  completely  coberenl  carpf^ls,  hal>it»  want  of 
milky  juice,  and  other  poiTit-*.  The  pari*^tal  plat'enta.^  distin^niish  it  from 
thf<  Scropbulariiirert?  and  allied  Orders  whieh  sometimes  show  an  appT^iach 
to  the  regular  structure  of  Gentian  aceae.  GesDeracefl?  differ  in  their  iiremilar 
floweis,  ax  lie  embryo,  and  otber  characters.  An  affinity  exi^^t*  to  Orohan- 
chacefB^  especially  throu-ih  Obuhri'tf  a  N.-American  plant  formerly  re- 
ferred to  that  C>rd«^r,  Votfra,  a  paraAitic  leafless  ^enus,  and  some  allied 
formfi  lately  discovered  in  South  America^  while  Crawfnrdiay  a  twining 
genus,  seem*  to  connect  the  Oentianacem  with  Con  voir  nlaceiB. 

Dlitrlbatlcxii. — A  larjre  Order,  jfenerally  diffused — the  lar^  f^enns  Gm- 
tiamt  ei?pecially  inhabiting:  the  moontaina  of  temperate  and  hot  climate«9 
but  not  in  polar  refjfions. 

QoaUtiea  and  p»ca.— Bitter,  tonic  pivpeitiea  Kte  general;  a  few  axe 
emetic  or  narcotic,  especially  when  fresh.  Amonff  the  bitter  kindu  medi- 
cinally employed  are  the  Gentians,  G.  httm  ^officinal).  pmtHnfo^  purpuren^ 
|Mm»omct7,all  European,  Q>  Cntedtfvi {\].'i>)i G. Kurr(H>  ( Ilituftldya).  Fmnera 
Waii^n  (TT.S),  AtiathffteM  Chirmjitn^  a  native  of  the  IlimnlayaA.  Enftkrtra 
Cenlnurinm^  Menymtthts  trifoiiatn,  Chhrn  pn'foHftUi,  Gmttana  camprMtnM 
and  AmnrrUa,  all  Ilnlish  herb'<,  have  been  uwd  in  th<»  ^ame  wwy,  Th** 
plants  of  this  r>r(ler  mostly  have  Vjeaiitifid  flower*,  brilliant  blue  predomi- 
natinfr,  but  red,  white,  and  purple,  and  more  randy  vellnw  oecurriug,  The 
Gentianella  of  oun^ardens  is  G.  arauliix  and  the  amalb^r  Gentians  an*  amonyf 
the  mo«t  b»»autiful  of  alpine  planta.  ViUarwia  n^fmpho'oitlt'f  is  an  dt^j^nt 
water-plant  occurring  in  Britain.  LimMMemumf  an  exotic  geauap  ia 
aquatic. 


Order  XCIX.  APOCYNACEiE.    Doo-bases, 


Ckm»  ContortiC!t  EndL    M,  Gentian Ale«,  LiwIL     Coh,  GentianAlfla^ 
Hmth.  fi  Hook. 

457,  Diafpiasis. — Plants  with  milky  acrid  juice,  entire  (mostly] 
opposite j  leaves,  without  stipules  ;  flowon*  re^lar,  5-merou9  Andi 
Tj-androus ;  the  5  lobo«  of  the  corolla  convolute  and  twiated  in  tbtj 
bud ;  the  filamenta  distinct,  inserted  on  the  coroUii,  and  the  poUeiil 
granular;  orary  2-  or  more  rarely  1 -celled,  composed  of  2  carpebl 
more  or  lesa  coherent  in  the  ovarian  and  styliir  region  and  quit4 
Umded  in  the  drum-thapod  or  dombboll-ahapcMl  atigma ;  avulet  nu* 


COBOLLtFLOfiA 


merouA  ;  fruit  1  or  2  foUicleg,  a  capeule,  drupe,  or  berry ;  seeds  mostly 
with  fleshy  or  cartilaginouti  albumen. 


Allamandii,  Z. 
Httncomitt,  Gomn, 
Cariajia,  L, 
Tan^hmia,  Thouar$. 


IixueTRATn-K  Genoia. 

Tabemimnojitana,  IHum, 
Vmert,  X. 
Wrightift,  R,  Br. 


Ihpladenia,  DC. 


AflLnitira. — Related  cloaelv  to  »ome  Tvoganiace®  and  to  Gentiaiiaceie, 
as  noticed  under  those  Orders — alst>  to  AaclepiadaceiBj  ffoto  whith  they  are 
chiefly  distingiiinhed  by  the  freedom  of  the  atamena  from  the  sti^iia  and 
by  the  cohea^nt  pollen.  The  thickened  atjgina,  howevefp  and  apptndaged 
anthers  found  here  indicate  a  eloaa  relationahip*  Alyjcia  had  ruminate 
albumen. 

Distrlbatios.^ — A  larg^  group,  the  species  of  which  ar©  chiefly  tropical, 
a  few  rtcalt*»rtHl  in  t^^inperut^^  climntes.      l^inea  occutb  in  Britain. 

Qualities  and  Uses. — Ut'len  violent  poifions.  acting  as  dm^stic  purg'atived 
and  emetics^  sometime*  with  a  naix'otic  influence.  Not  a  I'hw,  however^ 
have  delicious  e<lible  fruits ;  and  the  bark  of  borne  is  tonic  tind  febrifuj^. 
Tha  milkv  juice  contiiinij  Caoatchouc^  in  some  caaes  suificient  to  become 
commercially  valuabi*.  The  poiBonous  princjplea  appear  to  occur  chiefly 
in  the  aeeds  and  in  the  mOky  juice.  The  seeda  of  Tanyhinia  vrfwntftraf 
the  Madagascar  Poison- nut,  are  very  deadly,  m  are  also  the  seed*  of  Cerbertt^ 
Thev^iiafikmtrwiaiairf(fiiii{th^Biislatd  ManehineelK  theatem^  root,  lea  vea, 
and  flowers  of  JV«n«ifn  (the  Oieandur) ,  EchiU*,  Piumirra,  &c.  Where  some- 
what milder^  un  in  Apocyrtum  and  Admmtiuhy  thejnlants  are  occasionally 
available  medicinally,  but  only  in  Htnall  dtisea,  Wnijhtin  mUuhjHenterica^ 
i»<  Caiwa^  Jiatwoinia pulteM'^wSftrnd  others  are  mnply  hitter 

0  .*^»  Uentiiina.     The  Kucculent  firuita  of  J/aHcomui  *peeio«a 

ihiiun}^  i-tfUMit  Caramiiut  and  ttMi^t  { Eaat  Indieej,  MoupcUta  (/rata  ( Sierra 
LeODeh  art»  not  only  harmlen-H,  bu  I  >  ery  d e  1  i ci o  u(*.  Caou  tch  o u c  i«  obtni  n»^d 
fnm  Urf^ola  elaMiea,  WUluijhhria  fduiU  (Kaat  Indies^  Vaht^  g\mm$ifera 
Olada^ascar),  OM*tphora  utili*  and  Canmnma  lati/oka  (South  America  K 
The  milky  juico  of  TitbtrnermmiUtna  uUUm^  the  Cow-tr©e  of  Uemerara,  is 
laDOeiiutia  and  nutritious.  WriijfUut  tinduria  fumidhes  a  kind  of  indigo ; 
ttsd  the  wood  of  i*pe<.ni't«  of  Wtiifhtia  (Ma^^t  Indiea;,  Atpidofiperma  (Guiana), 
Ac*  b  Yftluable  aa  timber.  This  Order  fumiahea  flome  of  our  moat  beau* 
tilttl  flOT«-pbuta — Echitei^  AUafnamia,  IHpladmia,  JVS-n'nm,  Ptumiera^  &c. 
fofmiiig  stnktng  omamenta  in  erery  extenaiye  horticultural  collection, 


L 


OaoBK  C.  ASCLEPLiDACE^. 
CUm,CmXiaitXtB^  ^it  Solana]e«,  ZM^.   CbA,  Q«iitittil«0t 

458,  Dio^iMwa.— Slinibs  or  herbs,  often  twining,  with  milky 
joioe,  opposite  or  whorled  (rarely  acatti*re4)  entire  leaves  without 
stipulet ;  flower  regular,  5-meroUi»^  5-androuSy  the  lobce  uf  the  corolla 
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STSTEKAfTC  lOTAXT. 


mostly  Talvate  ;  carpela  2,  distinct,  but  adherent  below ;  stigmas  co- 
herent into  a  5-angled  HesLy  liotid,  to  which  the  anthers  are  adherent 
(fig.  393);  pollen  coherent  into  wiix-like  or  gramilar  nift^ses ;  ovariea 
with  numerous  ovules  on  the  Ritures  ;  fruit  a  pair  of  folht^les,  or  by 
abortion  1  ;  seeds  mostly  with  a  crown  of  hairs  at  the  hilum,  with 
thin  albumon. 


Hemidesmua,  R,  Br. 
Periplocft,  L. 
Viucetaxicimi,  JfcfanicA. 


I) pi;*,  K 
Cymuirhym,  JU 
Addepias^  JL. 

Fig,  303. 


Iloyft,  R,  Br, 


ttti 


F%.  38%.  •«  Flowtr  <*f  A*ct*jivut  fmrjntratetn*;  6,  :.  tm,  with  tht*  |^ 

t,  two  poM>B  mmwm^tf*  orWM «bc|joii  of  lh«  otwj. 

Af(ii»ltle«i^.The  curioiw  organiifttion  of  th©  ptijfma  and  pollen  w  the 
mefki  diHtinjfuinliitjif  feature  of  lhi«  Onler^  which  in  oth*?r  n?«peet«  ii 
eloiely  allied  to  Ap<»eyiiHre«.  When  the  pilleu  i«  mfttiirf,  it  ^'Hcapv-t  in 
''pdlm-ina«s(^''  from  theaotborH  (fig.  ^%  i»),  mv\  ftihfn**  to  p^Utinous 
pfoewMi&s  developed  on  the  side^  of  th»»  uttpmii,  which  rt'tain  It,  jvo  that  it 
pu-*h  it-^  ixdlen-tulM's  into  the  Interal  iinu  infcri(»r  j-tij^nmlic  ^urfiiees; 
tcrtili/fttion,  the  stlinuft  with  the  ftdherent  anthers  and  tiliimetit^  sej 
froiu  the  Myle  and  leave  a  pair  of  diatimct  caipelfl^  which  Hpen  (one 
H<:>th)  into  fr»?e  folUele*. 

Dictrnraticm. — A  large  Order,  mo«tly  tropical,  in  A^ia,  Africa,  and 
America;  one  or  two  apedts  occur  in  Europe,  and  a  few  in  North 
Amisrica. 

QtuOitiM  aiMt  Uavs. — Generally  re»embHng  the  Apaeynar<*n5 ;  btit  th# 
active  properties  are  not  so  much  developed,  and  the  j*ucrulcnt  fruits  do 
not  appear  here.  Specie*  o{  AMcIrfHan,  i\nanchum^  l\itotroffM  i  Mudiir)«  and 
/Vn'/j/oca  are  more  or  h/^  ^.  c  ;  iht?  ^'nYej^t't' *    '       '  mmm 

jifwA4»/and  Ofmtph(*rarj>  pient  adulternt  l<*Jt- 

uidrian  8eona,  And  are  PHiii  \**  ttuim^  pm|Mtig.     The  roots  oi  ^tifrtttusmm 
mdiom  tie  used  as  a  substitute  Cor  StntpariUa,     Tho   milky  jiiica  of 


OOBOLLIPLOa^. 


CiitMfichum  ovaUfohum  yields  Cftoutchoiic  at  Peoftng.  Mankkma  tems^ 
dsaimaund  OHhanthira  vimwra,  EasUhuVmn  plftnt-'jfirtbrd  a  verjttiiiJiciaus 
fibre;  Marstitniii  tinclunn  a  kind  of  Imli*ro.  Tlit?  SlapfHa  mid  ihrope- 
gm  an;  remarkAble  for  their  sufriileiit  habit  i  some  of  tiiiiii  form  eunuus 
tubera,  as  Brachifsh'ma.  Hoija  partukes  of  the  atiCfitleut  habits  but  has 
wax -like  leaves  and  bbiJ^oiiLs,  ,somftinjea  very  handsome.  J}mhithft  ia 
ronmrkable  for  it-^  pitcher4t?av*'ti  (  §lUl),  Gt/mfirrna  hcfifrra  is  ttie  Cow- 
ptant  of  Cevlon,  which  yit^lda  a  mi  Iky  jalce,  liarndess  and  nutritious,  and 
which  ia  ueed  by  the  natives  as  food, 

Ifl^YDnopitVLLACK^  fonn  a  small  Order^  allied  in  unrae  respecta  to 
Boni^iiiacefE,  but  dilierin^  in  their  one-celled  manj'-si^t^ded  ovary  with 
barieinl  plarentation,  wljiih  nho  BepaiateH  tht^m  frotii  Polemoniax'e.T,  with 
Srhich  they  have  many  points  of  ajrreenient.  They  ar^  chiefly  natives  of 
m*i  rjortli  and  extreme  south  of  America-  Their  properties  are  unimportant; 
put  specie:^  of  some  of  the  irenera,  a-^  N^muphUa^  Eutoca^  kc,^  aiv  iiiierei«ting 
tmd  showv  gartien  plant*,  frrowti  with  u.h  a*  tender  annuals.  Ilydroleada 
are  lometimes  separated  from  thiei  Order  by  reason  of  their  distliict  style* 
•nd  anatropoii»  ovules.) 

rDiAPENBiACK*  consiat  of  two  jyenera,  Dianenna  and  Pt/ridanthrra, 

reh  having'  one  species.  They  are  eonnecte  1  with  CoDvolvtilnivte  by 
me  ant  ho  rfi^  hut  appear  to  ^tand  Ix'tween  Mydrophvllaceic  and  Pole- 
on  iaeeie,  ha^inir  a  .*l-celled  o^  arv  like  the  iattcr*  ajuf  a  Hliform  embryo 
ith  very  j'hort  cotyletlon?,  approacliinpr  that  of  the  former.  They  are 
iry  ck»8ely  allied  to  Ericacoae,  out  the  authenr  do  not  open  by  porei) 


Order  CI.  POLEMONIACEiE 
(^a$$,  TubiBon^^  Endi, 


All.  Solaaales,  XiVidl 
BetUK  et  Mmk. 


The  Pblox  Order, 
Coh,  Conrolvulales  ?, 


45S>,  Dlfttfnnth, — TTerbs  with  alternate  or  opposite  leave**,  regular  5- 
i*rou.^  and  5-andn)U8  flowers,  the  lobi?  of  the  corolla  mostly  convolute 
OBietimes  imbrieateil)  in  rt?.^ti\  atioii ;  ovary  :J-ceIlc'd,  «tyle  .*i^lol>ed  ;  the 
jMile  .'^-celled,  H-valved,  loculicidnli  few-  or  roauy-eeedecl ;  valves  usiinlly 
akiDg  awav  from  a  triaQj^tilar  central  columella ;  seeds  albuminous ; 
uhrfO  almigfct ;  cotyledons  elliptical^  foliaceous. 


lypptowphon,  Btmth, 
Polemoniimi,  Toumef, 


CoXmt^  Van, 


AfRKHtoa,  Jba^-^One  of  the  smaller  Orders;    it  ia  remarkable   for  ita 
h  i?4  neiuly  relateiJ  to  Conv-^lvidji-i  iiv  i\^u»  agreeing 
lijihit ;  the  ovary  equall>  lies  it  frc»n»  the«»^ 

ill  it  lh•^Uentianacefe»  toa  ij  it  ban  clo»e  afii- 

I   it  ditlera  id  the  regular  calyx  and  in«t*rtioQ  of 
Hte  embryo.     The  aeeda  are  remarkable  in  ma njr 
for  hair*  upim  tbt)  l«»la  contaiuiog  a  spiral  fibre :  in  CoUomtm  tbeaa 
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expand  el/kstically  when  wetted ;  in  Cohtm  they  are  short,  hroad,  and  firm. 
The  Polemomaoeaa  occur  most  ahimdaiitly  in  the  tomperate  regions  of 
North  and  South  America.  PfJemonittm  rftnileum^  Irre^'k  Vakrinn  or 
Jacob  s  Tjuddttr,  jsrrowa  in  th«  north  of  England,  and  la  common  in  pardena. 
The  other  genera  furnish  »onie  of  the  favonrite  t*.*nder  perenoiid  ana  annual 
herbaceoua  plants  of  our  j^mrtleus.    Th<>y  havu  no  important  propertiea. 


Order  CIL 


CON^'OLVULACE^. 
Order* 


OoM.  Tubiflorro,  EmU. 


AU,  Solauala^,  LituU, 
BmtK  ei  Hook. 


The  Bind  weep 


Q*K,  Convolmlaleapl 


460,  Diuffnosis, — Chiefly  twining  or  trailing  herbs,  sometimes 
leaiess  and  parasitic,  or  shrubbT  and  erect,  often  with  some  milky 
juice  ;  with  alternate  leaves  (or  scales) ;  flowers  reguhir,  o-androus  ; 
calyx  of  5  irabrieat-ed  »epala,the  5-plaitcd  or  5-lobcd  corolla  convolute 
or  twisted  in  the  bud ;  ovary  2-ccllcd  (rarely  ^-celled),  or  with  2 
Beparat*!  pistils,  with  2  erect  ovules  in  each  ceU,  the  toll  aometimeti 
doubled  by  a  false  partition  between  the  seetls»  thus  falsely  4-celJed ; 
embryo  larg^e,  curved  or  cnOcd  in  naueUBginous  albiimen,  with  folia- 
ceous  cotyledon  a,  or  (  Vtuiciitfoe)  lilif<irm  and  coiled  with  the  cotyledons 
ftcaroely  perceptible  ;  radicle  inferior. 

iLi^rsTRATrvK  Gekkra, 


Convolviilu.^,  Z, 
Exogoniuni,  Chois, 


Inomoiii,  L, 
Cuecuta,  Towmtf, 


Affinities. — This  Order  approiichea  the  re^ar  monopetaloufl  BoivguuH 
ceas  Polemoniacea^f  and  allied  Orders  ;  the  structure  of  the  ovanr  aepftfttet 
it  from  the  first,  the  curved  embrvo  and  the  fruits  fniin  th**  «iemid. 
CorttiM  al«o  differ  in  their  exalfjiiminoiw  seeds  and  supi^nnr  radicle* 
Some  of  the  Convolvulaceie  are  of  shnibbv  habit,  and  depart  widely  from 
the  appearance  with  which  wl»  are  most  ftimiliar»  (\ixv^ttn  i»  sometime« 
mwie  the  type  of  a  distinct  Order ;  but  the  parasitical  habit  is  not  a#uffi- 
cient  character. 

DUtrtbutioii* — ^A  hwipe  fhder,  of  which  a  few  «peeiea  o<rcur  in  tempeimto 
elimateSt  but  the  majority  bidon^  to  the  topics. 

QoAlltlM  «od  Ums. — A  pur^itivo  pruiierty  srenerally  characterites  tbfltS 

Otmonj?  which  are  *»'veral  yi''-  ^1  «ub«t«iietib 

alitp  iA  the  ro(>t  of  Rrogon wm  /  *lmikt§  Sbam* 

n-—'—  Vharbitin  cathttrtica  nnd  Jpom 
I  hed^n>-Convoh'ulu«(,  f Vi^/  '  ' 

i —  HH  Jftmntiftfiud  CimtfttmU,  t\w  iuiw**  miitter  iM^intrH  kindof  re«in 

r\i-liiiL'  in  the  milky  juico.  Th*?  m^^mU  (»f  VharltitU  AV/ and  P,  r«trul^>a 
aro  ai-iu  u34?d  lui  purj^ativea.  Chi  the  ather  hand,  liatataA  edidit  forma  a 
lar^^  Oiwhy  tuber,  which  is  widely  cultivated  and  eaten  under  the  name  of 


/  \ji  111  it  -niiik/vr  subfftancQL 
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the  Sweet  Potato,  and  Ipomosa  mofrorhiza  baa  edible  fariBacGous  rootd. 
The  twlnlog  and  traDiog  plants  of  this  Order  are  mostly  rt^niflirkable  for 
the  beautj  of  their  Howers,  and  many  of  them  are  ciiltiviit»^<i ;  the  jsrarden 
Mnjor  Convolvuluj*  is  PharhkL^  purpureay  the  hlue  Minor  Convolvulns  is 
Ct/nvolt'ultts  tricolor,  CoHiotndfts  an^efL^tA^  Bindwoud,  jp^w.4  ever)' where, 
on  Uie  ground^  rootinjj  at  the  nodes  ;  C.  Solditnella  grows  in  like  manner  on 
the  aea-ahore ;  Cahfi^etfia  ^epium^  the  White  Convolvulus,  is  one  of  our 
most  beautiful  and  at  the  same  time  commonest  hedge-plniits. — The 
Oitetiki  are  renmrkable  for  tlieir  leaflt-ss  piirasitic  habit ;  they  ^''erminate 
in  the  ground*  and  then  coil  themi*t'lvef»  round  the  sterna  of  phmts  und  send 
nxiU  iu  throug"h  their  rind,  hv  which  they  are  then  entirely  nom-ished, 
Thev  have  wire-like  stems  with  uiinute  scales  at  the  nodes,  aod  tufta  of 
small  Cunvolvidaceoufl  flowers.  They  are  great  pests  in  clover-  and  flax- 
lieldfl,  destroying  the  plants  they  infest. 


Order  CIIL  SOLANACE.^.     Nightshades, 

Oiww,  Tiihiflon©,  UndL    AH  Solanales,  LinM,     CoA,  ConvolTiilaled, 
Benih,  €t  Hook, 

461,  Z)iVi7fia<n>.— Herbs,  rarely  shnibs,  with  colourleaa  jtiice  and 
ftltenmic  leaves ;  flowers  regular,  or  slightly  irregular,  often  extra - 
axiUmy,  5-merous  and  5-androu8,  on  bractless  pedicels ;  corolln 
hy7M)g3rii0U8,  plaited-imbricate,  pluitcd-couvoluto,  or  involutive-val* 
Tate  in  aeativation ;  Btamens  epipetaious ;  ovary  2-celIed,  cells 
antero- posterior ;  fruit  a  2-celled  (rarely  3-5-celled)  many-secdod 
capsule  or  a  succulent  berry.     Seed  albuminous ;  embryo  curred. 


Chanxcier, 

CaltfT  fpeo^  or  rarely  4-  or  O-cleft,  persistent,  or  the  upper  part  sc- 
pajaling  by  transverse  dehiscence,  mostly  growing  aomewhat 
during  the  ripening  of  the  fruit  (accrescent), 

CoroVa  roonopetalous,  5-  or  rarely  4-  or  6-partcd  or  toothed^  rotate, 
campanulate,  funnel-  or  salver-shaped,  sometimes  obliquely  irregu- 
lar, plaited -imbricate,  plaited -convolute,  or  inTolutive-valTata  in 
the  bud* 

StamgHt  attached  to  the  tube  of  the  corolla,  equal  in  number  to  ita 
Io)n»  and  alternate  with  them ;  jilamfnts  sometimes  rather  tin- 
eqnal :  anther*  2-oelled,  with  the  cells  sometimes  connate  above, 
dehiscing  longitudinally  or  by  terminal  pores. 

O^aty  usually  2-celled,  the  carpels  an t^ro -posterior ;  placentas  axile, 
iMimttimea  enlarged  into  spurious  dissepiments,  rendering  the  ovary 
4-c«*ned  ;  ovary  rarely  3--o-oellcd  by  increased  number  of  cJirpela  j 
m*\iU*  numerous ;  siyU  simple ;  Btitpna  simple  or  lobed. 

Fn*U  eapfolar,  with  septicidal  or  transverse  dehiscence  (fig.  291),  or 

f  5 


W2  8T5TEMATI0  BOTANY. 

a  succuleut  or  diTtsb  iadehisceot  berry  (fi^.  205) ;  Miib  name 

Fig.3d4. 


Ilie  anbiyo  iDoslly  slondt^r  and  curred,  sometimes  strmght,  witb 
IbUaoeQiU  cotylodons  in  desliy  tUbumea, 

Fig.  905* 


1%.  IM.  «t  Ooralb  ar.<t«w  JM7«ab»M«  dtovfiif  tile  i 


«rott  flMli«B  of  Ifa*  ovaiy. 


oTtlMi 


♦Datum,  X.  | 


COROUJIXO&JI, 


Ilhtstrattvie  Oknkka, 

•Hyodcyamus^  Tottrnrf. 
Physalis^  L. 
Cap 4c urn,  Toumef, 


Solan  urn »  L. 
•Atropa,  L. 


BBWi 


AfflalUes. — ^A  cona  id  arable  ranire  of  variation  m  the  condition  of  moat 
of  the  orjrau^  up >d  which  a  character  ia  founJed  reoder*  it  tlifficalt  to 
drpnm*cnhe  this  Oi-dtyr  strictly;  in  fuct  it  pa%j*t*5  hy  ahnr>st  iu^eoaible 
gratlu t ion ^  into  the  Scrophulariacew.  Qenerally  speaking,  the  Siilanncen 
are  di^tiujruijiht^d  by  the  plaited  s^HtivatioD  of  the  enroUa,  equtility  of  the 
Duaiber  of  statn»fna  with  the  Inbes  of  the  coroUri^  and  a  carved  embryo 
ra  th»3  HcrophulftHftfetP*  which  have  inibricat«d  ajstivatioo,,  stameoa 
wer  than  the  h>he«  of  the  cciroHa,  and  a  Htraight  embryo  ;  but  tioae  of 
fh*yse  charaftetA  are  coaatant  in  the  funiier  Order ;  yet  the  nearly  n?gulaf 
corolla  and  five  perfect  stamens  will  in  almost  all  cases  distin^ubh  the 
Solanace.'e.  Miei^j*  hns  lately  proposed,  in  extensdon  of  a  su^p^stion  of 
R.  Brown,  to  establiab  n  new  6rder,  Atropace4B^  to  include  the  aberrant 
form^  of  Solanacea?  and  ScrophulnriAcefP,  and  leave  theae  better  deiined^ 
the  brief  dia^osej*  of  these  Orders  being:— 

^vL  SoLANACKJB.     Stamens  equal  in  number  to  the  lobea  of  the  corolla  (or 

^Kf  petala),  whose  ie.*tiv.ition  i»  valvate  or  indnnlicate-valvate. 

^HL  Athokacrji.     Stamens  equal  in  number  to  tlie  lobe»  of  the  corolla  (or 

^B^  p«tali«),  one  sometimes  sterile  ;  Te^tivation  of  the  corolla  imbricatod,  or 

^^B  tome  niodlHeaiion  of  imbricated, 

^H|,  ScRorHULAKtACR^c     Stameni  le^  in  number  than  the  lobes  of  the 

^F  corolla  I  or  petals),  4  or  2 ;  fleativation  of  the  corolla  imbricated. 

^B  Tho  removal  of  the  BuddUdetB  to  Loganiace«e^  as  proposed  by  Bent  ham, 
^Hb  favoumble  t.»  thi*  arraujareraent,  af  it  removes  the  -l-androus  gen»-ra  with 
^^pigiilar  4-lobed  corollas,  which  would  render  the  above  dia^o.sif?  «if  8cro- 
^■pbulariacejB  faulty.  In  the  li'it  of  j|t*nera  given  above,  the  Solnnaceous 
jr**n^'raof  Mier?  are  left  open,  and  those  are  marked  with  an  aMeHi^k  wliich 
An*  refiTred  to  hi«  Atrop(M*etD,  togetber  with  a  number  which  will  be  found 
"Imilarly  di.*lingniahed  under  BcroBhiilATJ«<c«ae. 

The   Solanaeeie,  as   a   whole,  nave,  however^  c1o«er    relations  with 

of  the  regular  mono]vetalous  Orders,  particularlv  with  IFydmphyl- 

and  Convolvulaceie ;    they  are  connected  with   Boraifimiceie   bv 

M',  a  Bratiliaa  genua,  ionnerly  regarded  aa  a  Zyerurii,  which 

habit  of  the  ktter  with   the  ovary  of  Boraginaccte :  it  ia  nearly 

to  Xfriann.     Accordin^r  to   Lindley,  Cestrum  connect*  the  Hola- 

with  the  Oleaceto,  through  Si/rinffa;  but  althoufrh  it  hwi  a  straight 

bryo  with  foliacHoua  cotyl«dond,  the  radicle  ia  inferior,  not  aupMnor, 

id  the  reaeniblatice  appears  to  exist  chieflj  in  babiL     Polemoniacese 

Ifer  in  their  ^-celled  ovnry  and  straight  embryo* 

Distribution.— A  verv  large  Order,  the  nienibers  of  whicb  are  gienerally 
diatrihuted.  but  moat  aWodsatly  in  the  tropica. 

QoalitlM  aad  Vmm, — JhM  ^eiiem  referable  to  Atrt>pactMc,  as  indicated 
above,  an>  inoatly  chirteterii^  bj  powerful  narcotic  poiaonoua  propertiea. 
Thi>  Solanacasm  Apparently  loaa  [Powerful  in  all  c«M9S,«id  certain  kinda 
fkirniAh  whol«aioaie  Mid  aome  moat  important  articlet  of  food:  but  many 
of  tbcm  poaiati  dtoidad  narcotic  properties.    Sonui  vn  diatingiiiahed  by 
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an  Bcrid  or  pungent  quality ;  some  hftve  diiiretic  actian ;  and  others  are  ac* 
counted  tonics,  Aniontr  thf*  pois<>tioii^  kinda  the  nio?t  important  are : — tbe 
Airojm  Bdhthmmt  { LVadly  Ni^|jt«hnde,  whirh  has  th«'  oim*"*u8  prop«>rty 
of  relaxing  tlie  iris,  and  tbits  caui»ing  dilfttfttion  of  tlie  pupil) ;  Datura 
Sfranionium  (the  Tbnm-applt' ),  find  otluT  species  of  Datura^  .*uch  as 
D.  3Ie(4^it  Tatuh,  fi"f'^-^i  ^'c. ;  Jlt/oMn/amu*  niijer  (Tlenbane)  and  other 
species;  Nicafiatta  Tahacttmf  perma,  rmd  ritsttta  Ctlie  Anierican,  Persian, 
and  Syrian  Tobacco-plants) ;  Mandragora  ofiintwIiA  (tbi^  Manclrnlte). 
AeoCitnthern  vejirttata^  a  Cape  Fbruh»  is  said  to  be  more  de«dly  even  Iban 
any  of  them.  The  foliaye  of  Home  species  of  Soinmnu  i«  sjiid  to  have 
activM  properties  of  the  same  kind,  esp+^cially  *S\  tturi^Hm  {WhkcV  Night- 
fhadf),  iS".  Thilfnmnra  n^itfir-»T\*eet  *ir  Woody  Ni;jh1j*badt),  ajid  e\en 
the  h'ttvp?  and  stems  of  -S*,  tubero*ttm  (the  common  Potato)  and  Pfif/itttlis 
somntftrn.  Sohumm  Pfiefido-r/uinft  is  emplored  in  Brazil  a^  n  ^ntwtitute 
for  CiTK'hono.  Some  spt'cies  of  rVtt/rwpii.  as  laiinfoh'n  t\n<{  f^t^udo-qftimh  we 
said  to  have  similar  prop*  rtie^.  Other  Cfntra^  as'f*.  mmttheM^  litntjtUum^  &c,, 
many  species  of  Pht/gaiig,  tSolanum^  *fec.,  are  accounted  diuretic. 

The  species  of  Capmnim  are  remarkable  for  the  punpent  quality  of 
the  fruits,  the  common  Capsicum  beinir  the  produce  of  f*,  amtutnnt  and 
Cayenne  pepper  consisting  of  the  powdered  seeds  of  various  species,  such 
as  'C  fmtej^eeiiM, 

While  some  of  the  plants  are  such  actiTe  poisons  in  all  parts,  others 
are  only  partially  or  not  at  all  so.  The  berries  as  well  as  ttie  foliage  of 
Atrofiit^  (or  example,  and  the  seeds  and  capi^ules  as  well  as  the  foliage  of 
Myo§cifttmUM^  are  very  deadly ;  but  the  succulent  fruits  of  many  i^p«ciea  of 
SAmnm  are  wholeeome,  as  the  Efrj;- Apple  or  Aubt^r^nne  (»V.  Mtbm^efia\ 
thoot^  of  8,  lacmiatnm,  eaten  in  Australia  under  the  name  of  Kanjraroo  h 
Apples,  &c.,  ami,  it  is  said  (hut  thi>«  wants  confirmation)  thojs^^'  of  the  ■ 
S>  ttit/rftm,  DuJromttrot  and  others.  Lftroperftteum  e.truUntum,  the  Tomato,  ■ 
is  nnother  example.  Still  more  striking  appears  the  instance  of  the  Po- 
tato, rit  Hrst  sight;  but  it  must  he  reniemberf*d  that  the  edible  trd^er  is  an 
artificial  product,  and  consists  chietly  of  cellular  tissue  and  starch  deve- 
lopml  uuoer  circumstances  that  o/ywixV  the  fommtioo  of  th^  noxious  secre* 
lion  ;  and  what  is  presi'Ut  may  h*  rli?»*iipated  by  heat*  It  is  snid  that  the 
poisonous  element  in  Solanaceous  fruits  enif^t4  in  a  ptdpy  covering  of  the 
Hee<Is,  not  in  the  pericarp.  It  is  desirable  that  this  point  ahould  b€i 
ascertained, 

(CoRniACRjj  constitute  an  Order,  chi**fly  consisting  of  tropical  i>1aiit«, 
sometimes  combined  with  the  Boragiuiiceje,  from  which  they  differ  in  the      _ 
twiated  jestivation  of  the  corolla  and  the  plaited  cotyh^-dons.     From  Con-     fl 
▼olvulacea?  they  differ  in  their  superior  radich*  and  the  absence  of  albumen*      ■ 
The  Or^hr  U  remarkable  fitr  the  plaited  rotyledons  of  the  embryo.     The 
fruits  of  Chrdta  Mifxtt  and  lafifoiin  are  called  Sebeatens  or  Sebesten  plumn, 
aad,  with  those  o^  other  apeciee,  are  edible.) 

(TfoLANArE^  are  a  small  gronp  of  South-American  plants  referred  by 
iome  authors  to  Convolvulacefe,  by  others  to  rkjmirinn<*en%  f^tmielimes 
erected  into  a  distinct  Onler  on  account  of  the  valvate  calyx,  piait<LHl  re- 
Iffttlar  condla,  the  ovary  of  5-20  carpels,  either  distinct,  or  whi*n  numerous 
combined  into  sereral  #ct«,  seat«Kl  on  a  fleshy  disk,  with  a  sinph*  style  and 
atigma ;  the  embryo  curved,  in  little  albumen.    The  chief  distinction  from 
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Bomginnceie  liea  in  the  5-inemus  orary  and  tho  absence  of  the  acpoll-like 
infloTeiBCence ;  they  may  be  reguixled  aa  aberrant  forms  of  that  Onlt^r* 
Some  gpeciea  of  Xi^imut  are  cultivated  in  gardens  for  their  »liowv  tlowera, 
BmuewEftt  resembling  blue  ConvtifrniL     rheir  propartiefl  are  unknown. 


Uenexa :  Nalana,  L. ;  Alona^  Lindl.) 


Order  CIV.  BORAGINACE^,     The  Bitgloss  Order. 


CUm*  NucnliferiB,  Endl,     AU.  Etliinles,  Lindl,     Coh,  ^^e^beDal©8, 

IBetUh.  et  Ilmk 
402.  DUignosiM.- — Chiofly  rouglily  hairy  herbs  (not  aromatic),  with 
temato  entire  leaves,  a  Bcoiinoid  iiiliorcscencCj  and  Bymmetrical 
>wer»  with  a  5-parted  calyx,  an  hyiiogynotifl,  regular  (rartjly 
i^htly  irregular)  5-lobed  corolla,  5  stamens  springin«j  from  the 
corolla-tube ;  ovary  deeply  4-lob<'d,  the  lobes  surrounding  the  base  of 
the  sinf^le  grnobaaic  style,  and  Ibrmiuf^  when  ripe  4  in  dehiscent 
l-seede<l  achene^  in  the  bottom  of  the  persistoDt  calyx  ;  stigma  simple 
or  bifid ;  seeds  separable  from  the  pericarp,  exolbumiuous ;  radicle 
sujKjrior. 

Illustrative  Gknkra. 


Echiuni,  L. 
BomgOy  Tutirnef. 


Sympbytuni,  Z, 
Anchusa,  L* 


Lithospermum^  JL 
Hyosotia,  X. 


Affinities. — The  4'lobed  ovary  and  fruit  of  this  Order  aipree  exactly 
with  those  of  the  Labiatie,  in  which  the  irreiJ^ar  corolla,  didvisAmous 
itamens,  opposite  leaves,  and"  !*qnare  ^teuis  differ  widely.  This  character 
'  the  ovary  does  not  occur  in  any  other  regular  5-aiidfous  nionopetalous 
The  NoIanaceiB  and  Ehretiaceip  depart  from  the  general  type  of 
'  1%  Ehretiacem  s^m  to  bear  the  sauie  n-lation  to  thw  pn>per 
/e  as  the  Verbenacero  to  Labiatte^  having  ronflaent  carp*?ls, 
ytyles,  and  a  shrubby  or  arborescent  habit.  The  coroJla  mostly 
^  eoront»t  of  scales  in  the  throat,  which  some  incline  to  icgard  aa 
imens, 

Dlatrihutlon,— A  larjire  Order,  the  species  of  which  are  mostly  natives 
of  t«»mperat<*  climates  in  the  northern  nenii.^phere. 

Qoa^tfties  iLnd  U8««. — =The  plants  of  this  OrdtT,  remarkable  for  their 
^ouffh  folin^,  have  a  reputation  as  mueilagino<is  and  cooling'  herlis.     Their 
^  ief  iniportanee  lies  in  the  dye  fumishcHd  by  the  roots  of  AnchiiMa  ime~ 
i  ( Alkanet)  and  various  species  of  Ethmm*f  Ommtm^  &c,.  and  the  beauty 
their  flowers,  t«  hence  the  ^nera  above  citetl  include  mnny  common 
^     ten  plants*     The  For|^»t-me-not  is  a  native  species  of  the  genus  ^Ifyos- 
ofw.    Many  Boraginacea;  occur  wild  with  ua. 

(EoBKTTACiejB  cousist  of  a  fm>up  of  plants  separated  from  Boraginace» 

some  authors  on  account  of  the  coherence  of  the  carpels  and  the  ter- 

style  (which  is  gyuobasic  ( $  22^)  in  true  Iktaginacese)  and  a  dru- 

fruit    Some  genem  have  albumen,  others  not.    Thej  neoi  to  be 
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«B  difltinet  here  as  VfiAoomeeflB  ftn»m  the  LaVmtm ;  but  the^  ngreeTiient  it 
very  close  at  nome  points  id  both  ca-^es.  They  are  also  noarlv  rcl  it**d  to 
the  CordiivcetK;  but  the  latter  have  twHtt?d  le^tivatioTi  and  plait4^<!  ivttj- 
ledon-4.  Mf>st  of  them  ar*»  tropieal  trnes  nr  fthrubs.  NonR  are  of  niucb 
importam.-e  :  tba  flmpMs  of  t*i>m>'  Ehrefifg  &re  eat«n ;  the  HeUotrajw  (//^ 
Uutrupium  pfrttmrnHtn)  h  universally  known  for  iu  delicioiw  odour* 
CTuaera*  Ehvttia^  h.  \   Tournefortiaf  K.  Mr. ;  Helwiropium,  L.j  Slc.) 


Order  CV.  LABTAT.E. 


dost.  Nuculiferw^  EftdL    All,  Eeliiiiles,  Lindl. 
BeHiL  et  Hook. 


Coh.  Verbenalefli 


4l>*i.  Dtfirfiwsis, — Chiefly  berbt*  with  Bquare  stems  and  opposite 
aromntic  leaves;  flowers  with  a  more  or  le«a  2 -lipped,  bypog-ynoua 
oorolla^  didjmRmouJ*  or  diandrous  stninens ;  ovary  deeply  4'!obe<l, 
tbo  lol>es  mirrounding  tlie  base  of  th«  «in^le  gynobasic  style,  and 
fonningr*  wben  ripe,  4  indehlsteut  1 -seeded  achenes  in  tbe  bottom 
of  the  persistent  eal}'^*  ;  stigma  bifid ;  seeda  erect,  with  little  or  no 
albumen. 

Charttdir, 

Ofthfx  inferior,  per>*ii*tent>  tubular,  5-merous,  with  the  odd  sepal 

posterior:  the  limb  regularly  5- or  10- toothed,  or  irregular  and 

bilabiate  (fig.  'SM),  3-  to  lo"* toothed, 
CoroHn  hypogynou<i.  monnpetalous,  bilabiate ;  the  upper  lip  entire  or 

divided,  arched  or  almost  suppressed;  the  lower  lip  usually  larger 

and  a-lobed  (%.  307). 

flg.8M 


Pig,  mr. 


%.,WJ. 


F{.  aw.  OonllAor  6riMlMMi  a|MM4  •btfwiag  Hie  aidjaMiMa  mmmm, 

Ampmm#  fptifigiog  from  the  coroUit,  4,  didf  iiamous  (fig.  2dB),  or 
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times  2;  anther  2-celled  or  apparently  1 -celled  from  the  appo^ 

sition  of  the  cells  at  the  apex,  or  with  the  filament  or  connective 

bifurcate  and  bearing  either  2  single  cells  or  1  perfect  cell  and  a 

sterile  process. 
Ovart/  deeply  4-lobed,  on  a  fleshy  disk,  4-celled,  each  cell  with  1  erect 

ovule ;  style  simple,  arising  from  the  bottom  of  the  carpels ;  stigma 

forked. 
Fruit  composed  of  4,  or,  by  abortion,  3,  2,  or  1,  dry,  separable,  1- 

seeded  portions,  surrounded  by  the  persistent  calyx ;  seeds  with 

little  albumen ;  cotyledons  flat. 


Jjavandula,  L. 
Mentha,  Z. 
Salvia,  L. 
Rosmarinus,  Z. 
Origanum,  L. 


Illustrative  Geneba. 

i  Thymus,  L. 

'  Ilyssopus,  L. 

I  Pnmella,  X. 

!  l^amium,  L, 

I  Stachvs,  Benth. 


Marrubium,  L. 
Ballota,  Z. 
Phloniis,  L. 
Teucrium,  Z. 
Ajuga,  Z. 


AAnitleft. — As  rejrards  the  structure  of  its  ovary,  this  Order  agrees 
exactly  with  Bora<rinaceaB,  fmm  which,  however,  almost  all  its  other 
characters  distinjruish  it.  Ainonjr  the  didynamous  unsymmetrical  mono- 
petalous  Orders,  no  other  proup  approaches  this  structure  but  Verbenacefe, 
which  are  di^tiufruished  by  th(»  jrreater  degree  of  coherence  of  the  caroels 
and  the  terminal  style,  a^  the  Ehretiacere  are  from  Boraginaceie ;  but 
the  separation  of  thesp  Orders  is  sometimes  difficult  Disregarding  the 
OTary,  the  character  of  the  corolla  and  stamens  connects  LabiaUe  with 
Scrophulariacete  and  its  allies,  especially  when  they  have  opposite  leaves 
and  square  stems. 

The  morphology  of  the  corolla  and  stamens  is  very  interesting  in  this 
Order,  as  it  is  in  the  Scropliulariactw ;  the  didvnamous  structure  arises 
from  the  want  of  the  posterior  stamen,  and  in  the  diandrous  genera  it  is 
the  anterior  pair  that  remains.  The  foliage  of  the  majority  of  plants  in 
this  Order  is  studded  with  microscopic  glandular  hairs,  containing  the 
essential  oils  to  which  they  owe  their  remarkable  fragrance.  Various 
species  of  Saln'a  have  hairs  upon  the  testa  of  the  seed,  containing  a  spiral 
fibre,  somewhat  as  in  Polemoniaceae. 

Dlstrilration. — A  verv'  larjre  Orler,  the  species  of  which  are  principally 
natives  of  temperate  cli mates  :  but  the  more  fragrant  kinds  occur  most 
abundantly  in  the  warm  teinp»»rate  and  drier  recrions. 

QaalitiM  and  Utes. — The  most  striking  qualities  of  this  Order  depend 
upou  the  presence  of  aromatic  or  fra«jrant  essential  oils,  which  render 
some  of  them  valuable  stimulant8  and  antisp.itimodics,  others  favourite 
flavouring  herbs  for  culinary'  purposes,  others  important  insrredients  in 
perfumes.  Sec.  Some  are  also  re«rarded  as  tonics.  The  fleshy  subter- 
raneous rhizomes  of  S(achy>^  nalustris  are  sometimes  cultivated  as  a  table 
vegetable ;  and  the  tubers  of  an  Ocimum  are  said  to  be  eaten  in  Mada- 

^••car- 

Of  the  carminative  aromatics,  the  Mints,  Spearmint  (Mentha  viridu), 
Peppermint  {a\£.  Piperita),  Penny-royal  (if.  I\d»gimn)  are  among  the 
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bwit-known,  Oth(»r  Bpecies  of  Meniha  hftve  rfmikr  properti^^ ;  IltHltoma 
pulttjioides^  the  Pennr-poyal  of  the  United  Stat^^s;  LaTt^nder,  Z4itr«i/Mia 
vera;  together wiUi  the  inferior  French  Lavender,  7^.  iS/Hrn,  the  oil  of 
whieh*  however,  18  chiefly  used  in  the  art.H  (oil  of  Spike),  and  others: 
maoy  allied  ffpeeieit  are  used  in  di1lt?n*iit  countrieB  in  the  saiiitt  way.  The 
eaaeutifd  oil^  of  some  lands  commooly  used  an  tlftvourin^  herbs  are  aluo 
ii9ed  in  TeterinATV  medicine.  Amonpr  tlie  h^ist-known  of  tlia^,  be^^idea 
Mint,  are  Thymt*  ( 7Vij/ww  Ser^Mjihtm  and  other  spedefl),  Maijoram  (On- 
fftmumf  various  8p<»cies),  Basil  {Ovimttm^  8p,),  Savory  {Sfttttreh^  sp. )? 
Sage  (Stilmn  uffinimlm  and  gramlifiora),  &c.  As  perfum*^8,  Lavt-ncier, 
Patchouli  (PoffoMfetnun  Patchouli)^  'Mtrtitha  citratn^  Rosemary  (lio^marimu 
afficinitlU)^  tmd  others  are  larg«ly  used.  Ilnrehound  (Mafrubiuni  mil^art?) 
irt  an  old-fii>*hioned  remedy  for  CO  ugh  f^ ;  (Jnumd-Ivy  (AV/w^^  GU'*:ht.tm<t)^ 
Ilalm  {MrlUna  fiffirinalin)^  and  others  are  used  by  the  countr}^- people  for 
the  sflme  coitipluints,  M*ynntfla  JtsfuitMia  (a  North -Arat*rirjiu  aliriih)  and 
Origamtm  IMattmuA  (or  Dittany  of  Crete )  are  repute<l  tebrifuj^ea.  Stitch  ff§ 
Bettmicn  hfw  been  regnrded  a«  a  »temutHtor>\  but  perhaps  acts  mechani- 
cally :  it^  roc»t  is  aaia  to  be  pui^tive  and  emetic ;  but  thi^  seems  unlikely 
to  be  true. 

Many  plant*  of  this  Order  decorate  our  gardens,  and  many  spedes  are 
wild  in  Britain. 


^ 


b 


Order  CVL  VERBEXACE/E 

Clou,  Nticuliferro,  EndL 


The  Vervaix  Order, 


AIL  Ecb rules  LimlL 


Cuh,  Vwrbenales, 


4<14.  Diaf/nons, — ^HeTl>s  OT  ahrubft  with  oppo?»ito  or  alternate  learea; 
Bowers  with  an  hypo^notw  more  or  lees  l?-hpped  or  iiTecmkr  corolla  and 
dMjDiuiiou^  slnnien«^;  «tyle  tornnunl ;  the  2-4-ct.dl**d  fruit  dry  or  drupa- 
caomi,  umialU'  splittin^^'when  n^K*  into  a^  many  In^eeded,  indehincent 
nucttlea;  seeds  erect  or  ppTiduJoua,  with  little  or  no  ftlbtiman. 


ll^LrSTllATlTK  OkXKBA. 

Suborder  L  VETtHRNiejB.    Ovutf^a*'    Suborder  2, 


oppntfitr. 

VerWnik  L, 
Lantana,  L. 
Tertona,  L. 
Clrrwlendron,  L, 
Vit«x,L. 


pemiidou* , 


Myopohrjr^     Omde» 
ttetdathumiHom: 


Myoponjm,  Bks,  ^  SoL 
Avicennia,  X* 


lilliitUoii.—rrinri pally  dt<it!np:itt*ibed   from  LlUfttS  hw  tkw 
Btylf*  and  mon*  <?oherent'  carpels,     'Vhe  M^tfj^orwrn  eSD  lusdl^  1)«  \ 
fnmi  the  Vn^henerr ;  and  perhap*  Sclainnaceie  should  be  appended  a«  in 
ab#»Trant  f* >mi.    Th»»  Mf  ructure  of  the  truit  tepwmtea  thia  Order  from  Scro- 
phularincefp  and  it«  allies. 

IHgtrQmuon.-^A  large  Order,  chiefly  tropical ;  the  VmthtMm  oommoo  in 
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tampemte  South  AmericA,  imd  a  few  scattered  in  all  regions.    The  ^rt- 
cennur  grow,  like  Mangroves,  in  tropiral  m\i  marshes. 

QacUitios  and  Us«5. — Tliose  oi"  the  IWhtiurr  are  iniich  the  same  as  in 
Labiatw  :  A(oy«ia  cHHodortT^  the  cultivated  *^  Lemon -plant,"  or  **  Ver- 
bena/* ia  an  instance  of  frngraiit  prop+irtiei' ;  many  »]>ecies  of  Lantana  are 
fraiiTftut  or  foetid  ;  some  are  uwd  as  substitutes  for  Tea.  Vite^r  Atpiua' 
easttiA,  J'',  Xetfuiido,  aud  jjthers  have  acrid  fruits,  Ttctftnu  (fretmli^  is  the 
Eaat-Indian  Teak-tree^  celebrated  for  ita  hard  heavy  wood  (African  T«ak 
ia  firora  a  Eupborbim-^^iifl  ire*/).  The  bark  of  Atieemnti  tanientom^  tlio 
White  Manj2|T«)ve  of  Brazil » i^  used  for  tunning.  Clerodeudrons  are  hand- 
Kline  «tove-i4hnibs.  The  brilliant  Verbena^*  of  oiu*  j^ardena  are  mostly 
Tllietiea  of  Verbeiut  cJmiti^dnfolia  and  allied  ^peeled. 

(BsLAOiNACR^  are  a  small  group  diflering  from  Yer1>enaceiB  princi- 
yftllj  in  hftTing  l-ceUeil  anthers ;  iu  Ghtb\dana  the  carpels  are  reduced  to 
mie,  Hance  there  appt*ar8  a  connexion  between  them  and  Salvadoraeeae, 
vhich  apprciftch  Veroenaceie  and  Mhretitm  aniong^  the  Boraginacettj  in 
other  pomU.  Some  of  the  planta  are  European ;  most  of  them  belong  to 
th#  Cib^.  Globultmte  ha?e  purgative  and  emetic  properties.  Genera : 
M^^X.  f  Giobuiana,  L.) 


Okueii  CVIL  ACiVNTHACEiE, 


CSoBf.  Per&onatn3,  EndL     AIL  BijjrnonialeajZttMC. 
Bntih.  H  Hook. 


Coh,  Persoiiide8| 


466.  IHViiTJioflfM.— Ilerhs  or  «hmbs  with  opposite  simple  leavea ;  flowera 
irrsffular,  bracteated,  with  an  imbricated  hypogj-nouB  more  or  leia  2-ljpped 
eon^la,  didynamou^  or  diaadrousi  fltamens  attached  to  the  tube  of  the 
eoroUa;  fridt  a  i' -celled,  4-12-8eedefl  capsule;  seeda  anatropouB^  ejtalbu- 
niDOUi,  Uiiually  tlat^  j^mijvirted  by  hooki?dorcup-«hapedprojectionaof  the 
plsoentae ;  radicle  inferior. 


Thunherpa,  L, 
Kuellia,  Z. 


iLLtrSTRATIVR  GkNSRA, 

Barleria,  L, 
AcanthuA^  X. 


Adhatoda,  Xee$, 
Juaticia,  L, 


b — Thia  Order  is  closely  related  to  Scrophulariaceie  and  Big- 
Doniice®,  differing  from  the  forraer  in  the  exalbtiminous  leeda,  from  the 
tatter  chiefly,  «o  far  as  written  characters  can  be  given,  in  the  structure 
of  the  placenta  and  in  the  seeds  not  being  winge<£  Generally  speakings 
the  large  bracts  of  the  inflorescence,  and  the  imbricated  cjdyx  of  unequal 
■e|»al8,  ciTe  a  pectdiar  and  characteri^'^tic  appearance  to  these  plants.  The 
iaeds  of  ActmiAwiium,  MuMa,  and  other  species  have  a  testa  clothed  with 
eariotu  eompound  hairs  containing  spiral  nbrea. 

Dtstrlbntioa. — A  large  Order,  chiefly  tropicaL 

QaaimcA  and  Uaea,— Mostly  without  active  propartiea.  The  moat 
firilEin/  '     I ty  lies  in  the  beauty  of  the  flowers  of  manrkindjs  which 

Mdir-  at  favourites  Id  our  stores.     AeaniMm  miJli$  is  interest- 

In^  ^»iij  uj.  t<  »\  vs  having,  it  is  said,  fttmiabed  the  model  of  the  Corinthian 
c^pitml 
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BIGNONIACE.E. 
Order. 


CUtM.  Personatae,  ^ndJ* 


AIL  BigfuonialeSi  Lindl. 
Bmdh.  tt  Hook, 


The  Trumpet-floweb 


Cifh.  Personalea^ 


4^6.  Diaffnnm, — Woody,  or  rurely  herbacpoii^  pltiTits,  often  twin! 
or  climbinir*  with  exj^tipuliiU*  leaves,*  hyiiogynouft  monopetaJous  cr>rolli% 
ditlynanioiH  or  dJAndrouB  *itaniPQfi;  ibe  ovitry  coaimf>nly  2-c»jlJf»<1,  by  tlie 
niu^etiritrnf  tbf  '2  plawota^  arorprnjeclionft  from  thenit  surrounded  at  the 
base  by  a  di^^k  ;  ni  any -deeded ;  the  needfl  iATg^t  winged,  with  a  flat  embiyo, 
ind  no  fUbumeu. 

iLLrSTRATIVTR  OeNKHA. 


Bi^onia«  L. 
Tt^coma,  Jittt*, 


Crttalpa,  Scop, 
EccremocarpiJ5|  U.  ^  P. 


▲fliittie»i — The  exnlburmnoufl  character  of  the  Bf?«dA  »epamte«  tl 
Order  from  ScTophulariftcea?.  From  Acanthaceie  there  \n  je*a  marked 
distinrtinn  ;  but  the  winged  and  sei^-^ile  ?<^edj3,  tnjar*»tber  with  the  irianieral 
habit  of  the  mttoredceoce,  luark  the  dilferenee.  ^r«'rpt/torfir/>rijr  approAchti 
closely  to  Ge.4.neraoe« ;  and  tbeae»  with  Pedaliaceie  and  Creftcentiaceie, 
an*  ehiefly  sepanittid  by  the  want  of  (Miherence  of  the  placentaa  in  the 
axiM  (the  exceptional  rase  here  in  Eccremoatrpw)  and  the  abeeoee  ef  a 
win;X  to  the  seed.^»  Manv  niirnoniiUTeje  are  remarkable  for  the  structure 
of  their  woody  stems,  which  have  the  wood  divided  into  segments  by 
broad  wedge-shaped  pff»cei«e8  of  tfie  bark :  the  se omenta  are  4  in 
youn^  stemit,  foniiinjf  a  cross  in  the  traji^iverw  section  ;  8,  and  eren 
16  lobes  appear  in  the  woody  layer**  of  »ub8equi?>nt  years.  The  broad 
paper-like  wing  of  the  see<ls  of  liignonitf  has  a  i  ery  elegant  niicro^opic 
irtni<^tiire* 

Di^ributton, — A  eon <dder able  fairuly  of  mostly  tropical  planta;  IIm 
Tniriipet-rtowered  rlimb**n*  fonn  strikinvf  feat«re.<«  of  American  forests. 

Qoalitles  ntid  Uses, — Many  of  the  plants  of  thi^^  Ord»*r  are  used  to 
Brazil  for  various*  purpo-wp,  such  as  dyes,  medicines  of  raried  a<*tion, 
timbiT,  Sn\  \  but  none  are  of  very  ureat  imp'trtance.  Their  beautifttl 
flowers,  ofV"  i-r-..  ,|j|ri  bn»fhtly  en|nnr^*d,  r*'ndor  them  viry  atlmr live* 
T^^tintta  ra  nmttrtityiuA  Mfu^M-r^^ty.  an>  ertmnion  sr'»rd**n  eHiiib»*rf ; 

Vaiaifm  /-//    ;  -  ^_  ui  is  a  handsome  tree  with  sbowy  bl»>.4i.in*.  hiirdv  in 
this  country. 

(Pkhaliackjis  ar«  chiefly  distin^ii»hed  from  Brjnioiniireoi  by  tht'tr 
generally  winjfless  Neetis,and  by  their  difl^r^^iit  habit,  Stsamum  may  be  p^ 
gatded  as  intemiediate  Wtween  the  ()rilor««  ^iist  nauKHJ,  while  Mari^rnm 
••tabli^heit  a  transition  to  Ue«n»'raiH*fB»  of  which  Onier  IVdaUacea%  or,  aa 
they  ar^'  sometime*  calkd,  Se*ami*ii5,  are  con*idered  by  some  to  form  a 
tribi*.  They  ure  chieily  tropieal ;  the  niviet  important  menib*Tof  the  tfroup 
in  Sffwtnt4m  ortent^tir^  whirli  in  an  object  of  cultivation  in  the  Eail  for  ita 
iie«ds»  fnvni  whit  h  oil  h»s*'mblin><  Olive-oil  is  obtain«*<i  Some  of  iba 
tpecies  Aro  in  ciiltiratiou,  amon^^  them  one  or  two  spedce  of  Martyma 
lt*jiiarkable  (or  the  two  long  bomii  to  the  fruit.) 
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(Crescenttacks  are  also  very  near  to  the  OesneraceaB,  and  chieflj 
separated  by  the  arborescent  habit  and  larpre  amysrdaloid  seeds ;  the  calyx 
also  is  free,  and  its  limb  splits  irregularly.  From  I'edaliaceaB  the  fruits  and 
the  amygdaloid  seedsdivide  them.  The  indehiscent  fruit  and  wingless  seeds 
separate  them  from  Bignoniacee  and  AcaothacesB,  and  this,  together  with 
the  want  of  albumen,  from  Scrophularlacese,  Solanaceie,  and  Lentibulacesd. 
This  Order  is  tropical,  most  developed  in  the  Mauritius  and  Madagascar. 
CrtscenHa  Cujete^  the  Calabash-tree,  has  a  fruit  like  a  ^ourd,  with  a  hard 
shell  appIicaUe  to  many  useful  purpo.^s,  holdinj^  liquids,  forming  floats 
for  rafts,  &c.  The  subacid  pulp  i:^  eaten.  Ptirmentiera  cerifera  (Panama) 
has  a  long  slender  fruit,  and  is  called,  from  the  shape  of  this,  the  Candle* 
tree ;  it  is  a  favourite  food  of  cattle.) 


Order  CIX.  GESNERACEiE. 

Oau,  PersonatsB,  EruU,    AU.  Rignoniales,  Lmdl,     Coh,  Personalea^ 
Bcnth.  §t  Hook, 

4ffl,  Dia^nom. — Soft  woody  shrubs  or  herbs,  somewhat  succulent, 
with  opposite  or  whorled  wrinkled  leaves,  without  stipules ;  flowers  ir* 
regular ;  corolla  perigynoiis  or  hvpogynous,  monopetalous ;  stamens  dian- 
drous  or  didynamous  with  a  rudimentary  5th ;  ovary  half-superior,  with 
a  ring  of  glands  or  a  disk,  1 -celled,  with  two  2-lobed  parietal  placentas ; 
fruit  capsular  or  succulent ;  seeds  numerous,  with  or  without  albumen | 
cotyledons  much  shorter  than  the  radicle. 

Illustrative  Genera. 

Suborder  1.  Gesnf.re^.  Seedx\  Suborder  2.  Cyrtandreje.  8eed» 
with  a  little  albumen ;  calyx  partly  '  ycithout  albumen :  fruit  free,  M[pMf- 
adherent  to  the  capsular  fruit.  lar,  twided^  or  baccate. 


Gesnera,  Mart. 
Achimenes,  P.  Br. 
Gloxinia,  H^rit. 


y1^>chynanthus,  Jack. 
Streptocarpus,  Undl. 
Cyrtandra,  Fi^rgt. 


▲fllnltlM,  *c. — The  Gesneracero  have  much  the  aspect  of  Scrophu- 
lariaceiB ;  and  the  flower^i  very  much  resemble  those  of  Hignoniacea;,  but 
their  placentas  are  decideilly  parietal;  and  although  Eccremocarpui  con- 
nects them  with  liiguoniacen?,  its  winged  seeds  and  large  cotyledons 
still  mark  the  difference  from  CvesneraceaB.  The  parietal  placentas  resemble 
those  of  Orobanchacea',  which  connect  the  Order  further  with  Scro- 
phulariaceie  ;  but  in  the  Gesnereet,  where  the  seeds  are  albuminous,  the 
calyx  is  more  or  less  adherent  to  the  ovary.  They  are  tropical  plants : — 
the  Getnerem  American ;  the  ()/rtandre<e  more  diffused,  but  chiefly  Eastern. 
They  are  of  no  great  importanee  as  regards  their  pn)pertie8 :  some  Gemerw 
have  edible  fruits :  the  most  interesting  point  about  them  is  the  beauty  of 
the  flowers.  Most  r>f  the  genera  above  cited  are  found  in  collections  of 
stOTe-plants ;  in  their  native  habitations  they  are  often  epiphytic. 


Ordee  ex.  OROBANCHACEiE.     Broom-Rapes. 

GoMs,  PerBODAtas,  Endl.    All.  Genttiuiales^  Litidl,     Coh.  VenotmleB, 
Benth.  et  H&ok, 

468.  Dtagnom, — ^Fleshy  herbs  destitute  of  green  foliage  (root*parft- 
rites) ;  corolla monopetalouH ;  stamens  irrogular,  hypogyuous,  dtdynamoiui; 
tli«  ovary  l-c«ll**d,  with  2^  parietal  plaeeutAfl ;  capeuk  witli  very  nu- 
merous eeed^^  wliicli  are  minute^  &Ibummou«,  with  a  very  small  rudimen- 
tary embiyo. 

Illustkative  Geneba. 

Orobanche,  L.      \      Lathnea,  X* 

Affinities,  *6w — Thb  Order  b  esipedally  reniarkuble  for  th**  paraaitic  habitp 
the  tienhy  texture,  scale-like  leaves,  and  the  absence  of  chlorophyll,  in 
which  particulars  the  plimta  resemble  Monolropncc;!?  ;  hut  these  are  not 
characters  of  ordinal  value,  and  we  see  thent  running  into  the  neareat 
allies  of  this  group,  as  lim'hnera  and  Sirica  in  HcrophularifiCi^jp,  not  to 
meotioD  the  partially  parasitic  condition  of  Melampyr€t.  The  Order  is 
chiefly  separated  from  Scrophulariacete  by  lU  parietiQ  placentas.  From 
Gentianaeem  it  differs  in  tb(^  carpels  beln^  p!a(^  back  and  &ontp  as  in 
Scropbulariacero  and  the  allied  Order?*,  while  in  Gentianace£e  they  are 
right  and  left  of  the  axii<.  From  (i esneraeen?  there  is  little  except  the 
habit  to  separate  them.  These  planti*  are  parasitic  on  the  roots  of  maoy 
herbs  and  t*hmb:i  of  very  various  Orders;  they  attach  tht*ni8elve§  im- 
mediately after  germination »  and  become  orgamcally  grafted ;  some  in- 
creaae  by  tuberous  buds  from  the  baae  of  the  amiuiU  stems*  The  Oro- 
banchaoefe  are  bitter  and  astringent,  lad  are  said  to  be  eacharotic ;  these 
quiiljtic*s  probably  d^nd  on  a  reainou«  fluid  aecretcd  in  the  abundant 
epidermal  hairs.  Tney  are  comparatively  numerous  in  Kurope,  North 
imedcft,  North  Aaia,  and  the  Cape ;  some  in  India. 


Ordeb  CXI.  SCROPIIUK\RIACE^. 

C2<Mi.  FeiaonatK,  EndL    All  Bignontalea,  lAndl,     CoK,  Penooilef, 
BcntK  H  Hottk. 

4^9.  DingnosiM, — Chiefly  herbs;  flowers  with  hypogynons, mono- 
petaloua,  irregular  corollas,  the  lobes  of  which  are  imbricate  in  les- 
ttvatioQ  ;  didynamous,  diandroas  (or  very  rarely  5  perfect)  stamens 
attached  to  the  tube  of  the  corolla ;  ovary  2-cellod,  cells  antero- 
|KMterior  I  fruit  a  ii-cclled,  moetly  many-scoded  cajisule  with  axild 
plaf>pfitiii! ;  aeeds  aaatropouB  ;  embryo  small,  in  copious  albumen^ 

Cah/x  persistent,  more  or  less  deeply  3-5-tootlied,  rooro  or  Ian 

irregular. 
Cotclla  monopetalons,  irregular ;  the  tube  long  or  short ;  tbe  limb 
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more  or  less  deeply  6-lobed,  or  4-lobed  by  the  coherence  of  the 
2  posterior  petals,  personate  (fig.  400),  bilabiate,  rotate  (fig.  399), 
sometiines  spurred. 

Stamens  2,  4,  and  didynamous  (fig.  403),  or  with  the  5th  (posterior) 
perfect,  sterile,  or  represented  by  a  petaloid  tooth  (fig.  401),  at- 
tached to  the  corolla;  anthers  2-cellcd,  or  1 -celled  by  conflaence 
or  by  suppression. 

Ovary  2-celled,  with  axile  placentas  bearing  usually  numerous  ovules; 
style  and  stiyma  simple,  or  bifid  at  the  apex. 

Fruit  capsular,  rarely  baccate,  2-celled,  dehiscing  by  2  or  4  valves, 
or  by  pores,  or  indchiscent ;  seeds  mostly  numerous,  albuminous. 


Fig.  399. 


Fijr.  401. 


Fig.  403. 


Fig.  400. 


Fig.  402. 


Pig.  .HP9.  CorrtlU  and  sUmcnii  of  Veronica. 

Pig.  400.  C»1tx  Hnd  ••orolla  oi  Anlirrkinum. 

Fig.  401.  Corolla,  laid  opfii,  witli  didvnnniout  •Umnni  and  lUiniDode,  of SrropAn/arta. 

Fig.  402.  Diaijrani  of  flow«'r  of  Smmkuhtria. 

Fig.  40.3.  Didynamous  stamens  of  DigiialU. 


♦SalpijrloRMs,  R,  S^  P. 
♦Schizanthufl,  R.  ^  P. 

Calceolaria,  FeuUl, 

Verbascum,  L. 

Linaria,  Tournef. 

Antirrhinum,  L, 


Illustrative  Genera. 

I  Paullownia,  /aicc,         \ 

,  Soniphularia,  Tournef,  i 

I  IN'iit^temon,  Lllerit,  \ 

I  Miinulu.<i,  L. 

I  I^iino.«*t'lla,  L, 

;  Digitalis,  L, 


Veronica,  L, 
BartJ«ia,  L, 
Kuphm^ia,  L. 
lihmanthiis,  L, 
Pedicularis,  Z. 
Melampyrum,  L. 


▲ttnitlM. — lliis  larjfp  Order  exhibits  considerable  variety  of  conditions, 
whence  its  affinitie.**  b«H*onie  somewhat  complex.  It  is  frequently  divided 
into  three  Subonlers,  thus  : — 

1.  SftlmyloMidete,  ^Estivation  of  corolla  plicate  or  imbricate,  two  pos- 
terior lobe?*  outj*ide. 

2.  AHtirrhmc€P.  Corolla  bilabiate,  imbricate  in  sativation,  the  pos- 
terior one  outride  the  anterior  one. 
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3.  JihtmmtketB.  /fistiviitioii  imbricate,  the  two  ktefil  lobe«  tyt  one  of 
them  plfte*?d  out«i<ie» 

Tlu^  Dear  connexion  with  Sol finaceie,  ^ho WD  in  the  close  relationship 
b^twueri  iSiiiint/iomH  and  PftuMm,  h  montiuntHi  also  nnd^r  tl^at  Order» 
where  n  ivfcivnce  \b  made  to  the  prcpoaed  tjnn^fer  of  the  Sal/ziiflomt^ 
(miirk**d  iibove  with  im  ♦)  to  the  Ovdw  Atrtipncea?  of  MiiTs,  Mr.  lientham 
aefmes  the  present  Onirr  by  rtl'emn;j  to  Solaoftceie  tbepvnera  wbirh  have 
al  unrt^  o  *^t^tiiienH  and  a  cohilla  phut*^d  in  a'ativotion  j  /VfuwtV?  ha*  a 
plaited  eoroUrt  and  o  wtaniens  whicfi,  howi*ver,ftre  nue*|Uid  and  Heolinate, 
and  thus  approach  to  SaipitfhttsU^  when*  the  corolla  ia  vory  f^iiuilor,  bul 
the  staiiieni*  truly  didyiiamuuft.  VerlMi^cum^  huviiig  -i  !!tamviiS|  is  M>me- 
timeij*  refenvd  to  Solimaiv*!? ;  l>ut  one  al  least  of  the  slnuieu^  is  eoiimionly 
sterile,  and  it^  cortdla  iw  imbrleuted.  In  anniUer  direction,  Si-rophnlaria- 
ceie  approach  some  of  the  forms  of  the  veiy  betero^^eneo^s  Lo^aidaceu^, 
and  Bt^ntlmm  regtirdj*  it  as*  ach  liable  to  refer  BtMirut  and  its  allieg^  jrene- 
rally  eonnted  anjon^  ScroptiuJarJHcea!,  to  that  <Jrder»  as  the  only  means 
of  K  :ting  a  definite  boundary  betwr  «n  the  C  ht]ei*Sj  thei^j  jren^ra  ha\  in^  a 
tnmaver^L*  ridge  connecting  their  oppf>j*ile  leave 6— an  indication  of  the 
characteristic  inteqwtiolarstjpnlesof  Log-anincea?.  With  Orobanchaceie, 
a^ain,  the  connexion  is  clos*e,  eypecLally  tlirongh  the  niot-jukrasiiiiMin  of 
many  genera,  all  of  wliicb  approa<;h  cb>ely  in  the  gnm  ral  struct  un*  i.»f  iht?* 
flower  to  Ot  tthumhe  :  fur  tlie  caipek  fue  re»Uly  anterior  m\d  fM*i«lerior  in 
that  Order  a^  they  an*  here,  and  the  main  distiriction  is,  that  the  margins 
are  not  folded-in  to  fonu  a  dit^^epinientf  »o  that  ( bobancbacea!  have  pa- 
rietal inHli-ad  td'axile  plarentaiion  ;  Ux  which  \^  added  their  iniuuie  rudi- 
mentary finbryo.  ,\  p*neral  rutkenibliinro  exi^l**  between  llie  prvaent 
Order  and  the  other  didynamoii*  monop**tah>ii8  Oideif*;  but  Oe«nerace*i>, 
Pedaliacea%  and  Crescent iacea^  havepanelal  nlacentaa;  liignontaceu.*  and 
Acauthaceie  have  exalbumitioud  eeeda,  and  Leutibulacea;  a  fret*  ceutiml 
pbuvnta. 

Tbe  morphnlogy  of  tht)  corolla  in  IhiJf  Order  is  well  desemng  of  atten- 
tion :  curioii?*  njonkro.*itie«  not  unfnequtntly  occur  in  cultivation,  in  which 
the  norma]  irregularity  i*  obliterated  by  a  repetition  of  tht*  pouchea, 
v^nr^  or  similar  developmeBt*  in  i*ach  constituent  netal,  a»  in  Lmarim, 
where  a  o-f^purred  corolla  occur;*  with  a  f*ynimetricaJ  limb  (Pelorian  va- 
riety)— in  thif*  itiMance  the  regularity  is  due  to  the  increased  nnniberof  the 
U(fually  irregular  paj*ts  (in  other  cases  the  Hower  becouiee  perfectly  regu- 
lar by  the  ci>nipletf^  aWuce  of  pouches  and  spurs), —  Cala>f/lrtr$a  with  a 
scmiewhat  camininiilrtte,  n'gidar  cor»dla,  Jtc.  Many  of  the  Scmphularia- 
ecm  are  para-^itic  upon  the  roots  of  other  plants,  as,  for  example,  .l/rZrtf#i- 
pt/ritm,  iihinimthutt,  and  their  allies,  which,  however,  appear  lo  bc^  only 
partlv 
for  tr. 
tiucll; 
to  thtM 


ri-1ii 


I  in  this  way*  having  di^iiii'i  iMnt-. :  tli^  y  are  remarkable 
k  when  dried  ;  Sfrtf/a,  u  i^  utitl  mon*  dia- 

-  1 ;  and  liuchmra  htf(ltalaii<  ,  i ke  leat » s  similar 

ol  (jtoiitHiAe,  In  some  of  the  genera  {MimuiuM  tl'c),  where  the 
style  is  divided  at  the  apex^  it  is  developed  into  two  llat  lamina^^  which 
exhibit  irritability. 

Dixirlbutioti.— A  very  large  group,  the  specie^  of  which  are  univonaUj 
difluf«ed  and  Terr  abunSnnt, 

Qti«Utl««  and' Usoi.— Mom  or  leas  acrid,  or  bitter;  mostly  unwhole* 

•onie ;  Aoiiietim<«  dnradly  poisutiB.     DigitmU  pttrmtrra^  our  native  Pax* 

glove,  tb0  olDdnal  fUoti  u  ao  extremely  powerful  sedative  poiaon,  botli 
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in  the  foliage  and  the  seeds;  the  allied  species  D.  luteoy  ochroleuca^ 
levigate,  &c.  are  equally  active.  The  species  of  Verhasctim  have  a  share 
of  this  property,  especially  in  the  seeds.  The  Scrophularitt^  Linaria,  and 
Veronicce  are  all  more  or  leps  bitter  and  acrid,  and  suspicious ;  Gratxola 
violently  purgative  and  emetic. 

This  Order  is  remarkable  for  the  number  of  beautiful  flowering  herbs  it 
contains.  The  Snap-dragon,  or  Dragon's-mouth  {Antirrhinum  ma/us), 
the  species  of  Veronica,  MinndtiH  (of  which  the  Musk-plant,  M.  moschatm^ 
\A  remarkable,  among  plants  of  this  order,  for  its  fragrance),  Linaria,  PenU 
stemon,  Ceiiceoiariaj  Maurmidya^  &c.  are  in  every  garden ;  and  of  their 
numerous  exotic  allies  a  long  li.<'t  will  be  found  in  all  horticultural  col- 
lections. A  large  number  of  showy-flowered  native  weeds  belong  to  this 
Order,  such  as  the  Toad-flax  (Linaria  vulgaris)  and  several  other  species 
of  Liftaria,  the  Speedwells  (  Veronica),  the  Red  Rattle  {Pedicularis)  and 
the  Yellow  Rattle  {Rhinanthus)  (so  called  from  the  ripe  seeds  rattling  in 
the  dried  inflated  membranous  capsules),  the  Foxglove,  Mulleins  (  Fer- 
ha$cum)y  &c. 


Order  CXII.  LENTIBULACEiE.     Butter-worts. 


CUiu.  Personatse,  Endl. 


All.  Bignonales,  Lindl, 
lienUi.  et  Hook, 


Coh,  Personalca, 


470.  Diagnosis. — Small  herbs  growing  in  water  or  wet  places  ;  flowers 
with  a  2-lippfd  calyx  aud  a  nou-hypogynous  2-lipped  personate  corolla ; 
stamens  2,  with  (confluent)  l-celled  anthers;  ovary  1-celled,  with  a  free 
central  placenta  bearing  several  nnatropous  seeds,  with  a  thick  straight 
embyo  and  no  albumen  ;  stigma  bilabiate. 

IlLUSTRATIVK  CiKNERA. 

Utriculoria,  L.      \      Piuguicula,  Toumef. 

AiBBltiM. — ThisOrder  is  interesting,  both  from  the  habits  and  appearance 
of  the  plants,  and  from  its  aflinities  : — on  the  one  hand  with  the  irregular, 
didvuamous   monopetalous   Orders, 


Fig.  404. 


Fig.  406. 


thnmgh  Scrophulariacefle,  with 
which  it  agrees  m  the  calyx,  corolla, 
and  stamens;  and  on  the  other 
hand  with  the  n'gular  Monopetalw, 
through  IVimuUcete,  with  which  it 
is  connected  by  the  free  central  pla- 
centa. The  structure  of  the  leaves 
of  the  Utriailaricr,  especially  that 
of  their  pouches  or  air-floats  (fig. 
405),  is  ver\'  curious.  The  plants  are 
found  in  all  parts  of  the  globe  ;  the 
Vtric^darift  are  aquatic,  one  curious  Brazilian  species  (U.  nehtmhi^ 
/o/iVi)  jrrowing  in  the  water  retained  in  the  axils  of  the  sheathing  leaves 
of  a  TiUandsia.  ISnguictda;  are  bog-plants ;  and  P.  vulgaris  is  said  to 
bare  the  property  of  coagulating  miJJc 


Pig.  4(V4.  Flower  of  Utrieu/aria. 

Fig.  405.  Alr-wc  of  the  le«f  of  Uirietdarim, 


SiTBCLAM  4.  INCOMFLET.E. 

471  *  Dicotyledonous  plants  with  a  preen  or  coloured  calpc  and 
no  petals,  or  with  a  calyx-like  perianth  of  more-  than  ono  whorl,  or 
with  the  floral  envelopes  reduced  to  one  or  more  bract-like  pieoeo, 
or  altogether  alwent.     Flowers  often  unisexual. 

The  aboye  choTBciars  are  more  or  less  artificial,  and  bind  toi^ther  m 
rather  heternjien**ouH  fMBriea  of  orders.  Many  c»f  them  are  merely  dejorradej 
forriifi  of  'Hi alanii floral  or  Calycitloral  tyyes.  The  group  is  ftoiuetimes 
divided  into  two  siibdivisions,  called  Monochlaniyde®  ana  AchlaiuydejB, 
accordiag  as  there  h  or  h  not  a  true  calyx  or  perianth  surrounding  th© 
stamens  and  pistil.  Many  of  the  plants  in  this  ^oup  have  unisexual 
flowers  grouped  in  ooned  or  catkins. 


Obber  CXIIL  POLYGONACEiE.     The  Sorrel  Order. 

0lo9Jf,  Oleracea',  EmJf.    AIL  Silonales,  Lindl     CoA.  Chenopodiales, 
lienth.  et  UooL 

472.  Ditnjnosis,—'ReTh»  with  alteniato  leaves,  mostly  furnished 
with  stipules  in  the  form  of  sheath«  (ocretr)  above  the  awoUen 
joints  uf  the  stem  ;  the  flowers  mofltly  perfect,  with  a  more  or  les« 
persistent  [>erianth  *.  stamens  hy|x>g}Tiou8,  or  very  rarely  perigynous ; 
a  I -celled  ovaiy  bearingf  2-S  stylea  or  sti^^mai^«  and  a  single  ercset 
orthotrupuus  ovule ;  fruit  a  triangular  nut  enclosing  1  erect  ^eed^ 
usually  witli  furiuacoous  albumen  and  an  inverted  embryo, 

Ill.rBTRATIVB  GkKKBA. 

^MogtmiXOkfL^CLMk^l      Polygonum,  X*  I      Itumcx,  Z. 

f  X.  I      Coocolobftj  Jac^,         I 


ASttltlM^^The  eonKmoner  plants  of  this  Order  nay  be  dI4tingltish<^d  j 
by  the  pw^uliar  ocrmoboxui  etipules  (tig,  i>H)»  which,  however,  arc  wanting  j 
in  Ertoffonum  and  some  other  genera;  th»*  most  distinctive  cbarac- 
terUtie  is  th»^  solitary  erect  »H?<*d  with  it*  emlrryo  having  the  radirle  turned  ' 
upward;  this  t»epiiratt*'*  it  frnm  its  near  allit^w,  the  Chenopjnliaeea^  and  | 
Amftriuitaeea\  fniru  which  abo  the  pt^nanth  and  the  ocreie  remove  ttjj 
a)?«o  from  th«i  Nyetiiginacefe,  to  which  the  iuvohicraie  tlowersand  ahortivo  I 
stipules  of  JCn'ftf/onrtr  nppn^Hch.  There  ia  a  further  relation  to  CaijCH 
phyllaceie  Ihriuigh  the  rftn>Dvehiac«iB.  | 

tovtlcm.— A  lariire  l^rJer,  the  memb<*rs  of  which  are  uniTomllf 

iti^ially  abundant  in  temperate  elimatf^^ 

Mm  «ti4  Uaaa. — The  foliage  of  lbe«*5  plaiita   is   fr^ueallj  cbft- 
JBderijMid  by  tbt  prciieiioe of  an  add  jidce,  depending  on  the  pi«Miice  of 
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oxalic  and  malic  acids,  or  by  an  acrid,  pungent  juice ;  some  are  strongly 
astringent,  while  the  roots  are  generally  more  or  less  powerfully  purgative  j 
the  starchy  albumen  of  the  seeds  is  sumciently  abundant  in  some  species  to 
furnish  a  valuable  substitute  for  com.  Among  the  useful  acidulous  kinds 
are  the  garden  Rhubarb,  Rheum  undulatumy  R.pcUmatum,  &c.;  the  Sorrels 
{Rumejc  scutatusj  R.  AcetosOy  and  R,  AcetoseUa)  are  familiar  plants.  Rheum 
Jiibes  is  used  for  flavouring  sherbet  in  the  East ;  and  some  other  exotic 
plants  have  like  properties.  Polygonum  Hydropipery  a  common  native 
weed,  is  very  acrid,  even  vesicant  when  &esh.  P.  Bistorta  was  formerly 
in  use  as  an  astringent ;  and  Coccoloba  uvifera,  the  Sea-side  Grape  of  tlie 
West  Indies,  fumL^hes  a  very  astringent  extract.  The  lihubarb  of  medi- 
cine consists  of  the  roots  of  Rheum  palmatumj  undulatumy  rhapoiUicum^ 
Emodiy  Webbianumy  and  other  species ;  the  roots  of  Rumex  alpinus  were 
formerly  used  as  a  purgative  under  the  name  of  Monk's  Rhubarb.  Fago' 
pyrum  esculentum,  common  Buck-wheat,  F.  tataricumy  and  other  species 
are  largely  cultivated  for  food  in  the  northern  parts  of  Asia  and  of  Eastern 
Europe.    The  common  Docks  are  species  of  Rumex. 


Order  CXIV.  NYCTAGINACE^.     The  Marvel-of- 
Peru  Order. 

CUu*.  Oleraceie,  Endl.     AIL  Chenopodales,  Lindl.     Coh,  Nyctaginales, 
Benth.  et  Hook, 

473.  Diagnosis. — Herbs,  shrubs,  or  trees,  mostly  with  opposite  and  en- 
tire leaves;  stems  tumid  at  the  joints;  flowers  surrounded  by  an  invo- 
lucre, with  a  delicate,  tubular  or  funnel-shaped  petaloid  perianth  ;  upper 
part  deciduous,  lower  part  persistent,  constricted  above  the  1 -celled,  1- 
8eeded  ovarv,  and  indumted  to  form  the  pericarp  (diclesium) ;  stamens  1 
or  several,  slender,  hypo^^vnous  :  the  embryo  coiled  round  tne  outside  of 
the  mealy  albumen,  with  broad  foliaceous  cotyledons  and  an  inferior 
radicle. 

Illustrativp:  Gp:nera. 

Roerhaavia,  L.      \      Mirabilis,  X.      |      IHsonia,  Plum, 

Affinities. — The  nearest  relatives  of  these  plants  are  probably  the  Poly- 
gonaceie,  especially  the  tribe  of  JCrioi/oncee ;  but  the  inferior  radicle  and 
the  peculiar  fruit  enclo.-ed  in  the  indurated  base  of  the  perianth  are  evi- 
dent distinctions.  The  stems  of  these  plants,  especiallv  of  the  Pisonia, 
have  a  curious  arrauj^emeut  of  their  tibro-vascular  bundles. 

Distribution. — Natives  of  warm  climates,  chiefly  in  the  S.  hemisphere. 

QoAlities  and  Uses. — The  roots  of  the  Nyctaginaceie  are  generally  pur- 
gative ;  and  Mirabilis  Jalajta  was  ft)rnierly  supposed  to  be  the  source  of 
medicinal  Jalap.  Mirabilis  dichotonuiy  the  Marvel  of  Peru  of  our  gardens 
is  remarkable  for  opening  its  flowers  in  the  afternoon,  whence  it  is  termed 
the  Four-o'clock  Plant ;  both  this  and  M.  langi/lora,  another  cultivated 
species,  are  violent  purgatives. 
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Order  CXV,  AilARANTACE.^,    Amabjlntbs, 

Ctam»  OltfBceie,  MtdL    AIL  Ch^/noprHlales,  LimlL     VJi*  CkenopodialeSy 

Ben/M,  et  llot>k, 

474  I}mgno$in. — Weedy  hftrb«,  with  oppi^site  or  alternate  exdtipuliite 
loaveH,  aiid  i«pikeil  or  capitate,  bmctoated  intlnresceuce ;  the  flowers  mcMtljf 
with  aa  iiiibricat*^d  perianth  of  dry  and  various  pemat^^nt  brActi,  ofteo 
colcmrtHl,  3-5  iu  number;  (X?cat*ioiitilly  unisexual  t  ^taDieiis  5-merous,  hv- 
po^oou^ ;  autheTB  sometimes  1-celleJ  i  the  one-i"elled  ovary  usually  1- 
ovuieil^  in  one  tribe  (CWosieav)  iiiimy-ovuled;  styk  1  or  0;  »ti|n>ia  sim- 
ple or  compoimd;  fruit  a  utricle,  a  carvopsis,  or  n  berry  ;  Boed  peDdulouay  ] 
with  the  embryo  ctirveti  round  the  circumference  of  fanoa(x»oua  albumen  ;  | 
the  radicle  near  the  hiltim. 

Illustratite  Gexeea. 

Celofiia^  Z,  I  Achyranthea,  £• 

Amarantus^  L.  \  Gomphreua,  L* 

AfllnItlea*~No  absolute  character  can  be  p\en  to  separate  this  i 
from  the  Chenopodiucea> ;  but  the  habit,  efipecially  the  crowded  bract 
inflorescence  and  the  membranous  perianth,  renders  them  very  diflereo 
in  appearance.     Their  more  distADt  relations  are  the  jsiime  as  those  of  tha 
Or<ier. 

Dutribatlon. — A  large  Order,  the  specnea  of  whidi  are  moat  abu 
within  the  tropica,  in  ory,  barren  Bituationa. 

Qnalltivi  and  UMt.— -Tienerallv  with  somewhat  niucila^noua  mh 
seldom  vrith  active  properties.  1  be  ^[X'cies  o{ Amnrmtfuft,  Mticb  aa^  i 
daimf  Love-lie?^bleedin)|r,  and  A.  hifpitchondiiacm^  l*riufv/ft-l'\^alb^rB,  i 
well  known  in  ^rardeng  for  their  bri^ht-coluurtH)  and  perhi.«»tt*nt  bla«#oiaia— 
aa  are  abn  the  more  tender  Gh>be  Amarantu^  {  (rt/mjjhrt'jia}  and  th9 
i'Ock'i»-comb  {(Moium  rrvUatu)^  the  latUr  remarkable  for  its  faaciated 
flowering-item. 


Order  CXVI.  CHEXOPODIACE/E.    TheSfinach  Oaftt 


Ciass,  Oleraceic,  EfuiL     AU,  Chenopodalea,  Lmdl.     €bk.  ChenopoiUi 


47 5 »  Diatpwfix. — Chiefly  bcrbs^  of  weedy  fiapect»  more  i>r  lew 
«iUccn1ent ;  Icavca  nu^tly  ^dtemate ;  no  «tipules,  nor  acanoUA  hrftcta 
flower*  perfect,  polyj^amoiis  or  diclinous,  minute,  grt»eui»b,  witli 
fre*>  jwrianth  imbricated  in  the  bud ;   the  stamena  ua  muny  u 
perianth-lobcs»  or  rarely  fewer,  and  ina^Tttxl  opjxiaite  to  them  or 
their  baso9;  the  1 -celled  ovary  beconiing  a  l^msdtid  thin  utriole 
•a  ttdueniiun ;  embr)  o  coiled  into  a  ring  (arotuid  the  albameii  iriien 
preteat)  or  spiral. 


I 
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lLLtTSTBATl\T2  GeXKBA. 

A  triplex,  L.  \      Beta,  Toumef,     \      fc?ttLsola,  L. 

Affinities. — Closely  rekttd  to  AmaraiitAcefe,  but  ditlering  m  liftbit  and 
in  ibf  8U1D  of  tht?  t-hamctt^rs.  From  the  PLvtulaccacefle  tbey  difliT  tti 
the  simplt*  ovary  and  the  struiieaift?  ecj^uiU  in  niiiiiber  and  opiK*?ite  lo  the 
wgutentd  of  thts  periaJith  ;  irtou  iscktimihi^  they  art?  et'parat-L'd  hy  the 
etixnple  ovaiy,  tlie  usually  altemiite  leave**,  and  the  dis^tinctly  bypogynoua 
ecmditloiii  of  the  *tAmf ns ;  from  thti  ratunyvhkt^  particularly  Ly  the  ab- 
eeoce  of  stipules  ;  through  the  Paronychiacefo  they  are  nearly  related  to 
Caryophyllacea?. 

Dtotrlbntion. — A  largt*  Order,  generally  dilTused  in  waste  places  or  in 
aalt-marshed  ;  moat  abiiodaiit  ouli*ide  the  tropics. 

Qoalitlfls  and  U«eft.^Cfeniiidly  bland  and  iimtii^uoufi,  the  foliage  often 
rendering  them  valuable  t^  pot-berb(*,  and  their  loots  fnmi?bing  loL^d  lor 
cattle :  frOUietim*\'*  with  antbehnintie  and  ajitie«pfLsjnodic  properties.  The 
maritime  kinds  were  lomierly  of  grtat  vtdue  Irom  the  quantity  of  K>dA 
obtained  from  their  a«he«.  Spinach  {Spmuvm  oitrateajj  Orach  {Airipit^ 
kvrtenfi*)i  and  EDgh^h  Mereiu^'  {tJu^ufjtodium  Bonuji  IlenricHt)  belong  to 
thia  Order  :  hIm)  tht*  13*'ei  and  MaJigold  Wurzel  {Beta  vuJgari* tkiid  Cyviit), 
From  the  juice  of  the  IWt,  sugar  ly  extracted  in  eotuddenble  quiintilK'g. 
C^mtopodmm  atUheUnifUicum  yieid^an  e^eutial  oil^uji^edasan  nnihHniintic 
QtHlir  the  name  of  Wonu-6eed  Oil ;  V.  aitihrosioid€«  ami  Jlot/yti  alM>  have 
ttli  tfomatic,  atiticrpaf«ntodic  eMential  oil ;  Cht'tutpoilium  (^tinotj  lorm^  tubers 
lilcB  potaiocfi,  which  are  eaten  in  Peru*  Sai^iia  i^odu,  ikUieot-nia  hvt'burt^^ 
and  other  species  (Ct lass- wort),  with  spr^cit-s  of  AtripieXf  Sifiobrrut,  iVc, 
abound  in  9alt-mar?bt'8,  and  wer*.'  lomiorly  much  u^ed  in  the  prvparutioti 
of  barilla.  Several  ^fKH.'ie«i  of  (htftofHuJintn  and  Atrtftl^tj'  abound  in  wa«te 
plact^  forming,  with  various  MmUof  lk)cki/^«wej")t  iV»/jyy«j»ir/>w^Rndr'r» 
?«w  (Xettlel,  the  most  conspicuous  wet'd*  of  neglectid  cultivated  grtjund. 

( iUs£i.LACiL^  are  a  ^mall  *_htb_*r  uf  plants  cloj^ely  relat4.*d  to  (*hcnopo- 
diacra%  chiefly  didlinguL^bed  by  the  pnmnce  of  a  double,  coloured  periaolh 
and  perigynous  stamens;  they  aR<  tropical  climbing  herb^  or  shrubs 
Some  npccii;«  of  BaM'Ua  are  u.sed  i\a  Spinach ;  UiUicut  ttthcrmuA  host  a 
tuberous  root,  used  in  Peru  like  the  Potato.) 

( Puv TULA ec AC FJ£  proper  are  nearly  connected  with  I'olygonaccie  and 
ChenopiHliaceie,  dirtenng  from  both  in  the  preaenoe  of  a  number  of  car- 
pela,  from  thi*  former  aW  in  the  ab(»ence  of  atipules,  Ixom  the  bitter  in 
lb«  0MmtssLr^  exceeding  tlie  lobea  of  the  perianth.  Pht/tal^tcctte  jMan  into 
PtHvmttr  by  the  occurrence  of  5  aepamte  carpels  in  (JiraekMf  whiU  Smna 
h  M-n;  the  iWiVmwf  would  then  connixi,  thit  Order  with 

i],     ■  und  their  allie^^  while  the  cohuuella  uf  the  G^roMemmm 

« :   ,   i    I    .  k  a  distant  atlimty  v^ith  the  Mai  vaceaj. 

DiMtritiutioB. — A  amall  Order,  scattered  in  all  |)arta  of  the  worhL 
<|iiAUue«  aod  Ums*^ — More  or  leoe  acrid,  purgativfy  or  etneticO 
(pKTivrjtiK.f:,  tu.'pamted  by  eome  authora,  baT»  sttptdale  leavea,  eingle 
mmrff  exatbuminoos  teedti  and  ft  straight  embryo  with  coDTolute  coty- 
ledoii» ;  and  C tvnoeraiOTnLn  liaTe  unt^f  .\  ual  tlowere,  the  carpeb  arraogvd 
niiuid  a  columella,  twin  Mispended  ovulee,  alhuminoua  leedfl^  with  m  hooKed 
I  hftfiiv  linear  cotytodonai  and  an  inferior  ndiole.) 


■■ 
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Obder  CXVIL  LAURACE.^.     The  Bay  Order* 


ClasM.  ThymeletJOf  Endi     AiL  Baphnales^  Lmdi, 
Baith,  ti  Hook, 

470.  DiiUpio8t3, — Aromatic  trees  or  shrubs,with 
altoniiiti*  ftimplt!  leaves,  sonu? times  marked  with 
pellucid  dots,  and  flowei-R  with  a  regular  periiuith 
of  4-0  colourtid  sepals,  which  arc  barely  united 
at  the  base,  imbricated  in  2  circles  in  the  bud, 
freo  from  the  1 -celled  ovary  containing  1  or  2 
peadulous  ovules ♦  and  mostly  fewer  than  the 
stamens;  anthers  opening  by  2  or  4  hd-liko 
Talves  (fi<?.  40fJ) ;  fruit  a  berry  or  a  drupe ;  seed 
without  aibomen ;  radicle  Buperiur. 


Coh,  LAumles, 


nimiamomum,  Burm, 
Cauipliora,  Xee»* 
Nectandm,  MoUl 


IlXUBTRATIVE  GeITBRA. 

Sassafi'aa,  iW«. 
Tetranthera,  Jacq. 


Cati^vtUa,  L, 


St 

fromf 


JJllnltieB.— Tbe  peculiar  opprculate  dehiscence  of  the  an  then  dii 

guiAhes  this  Order  from  moat  of  tlie  allied  Monochlainydeoua  firroups:  I 

Atheraspennace«,  which  share  tlib  character,  Lauracf  a?  ore  ai^tiiij^ished 
bv  their  soUtary  carpel  and  pendulous  ovules.  The  Ljinracen'  have  ako  affi 
mties  with  Myristicaceie  in  the  qualities  of  their  products ;  but  the  struc- 
ture difiera  widely,  Camjtlm  ia  a  remarkable  fonUf  ha\  ing  a  twijiLqf 
paiii^itic  leafless .^tem  Uke  Cti^citta ^hGHxin^  true  Laurac»ouA  flowers.  Thi 
fruit  of  some  genera  is  curious,  a.*  that  of  Ihhamui^  which  is  borne  U] 
a  tliickeuud  peduncle,  soiiuwhat  like  that  otAHa/u^ufflium* 

DUtrlbotioii. — A  large  Onler,  principally  found  in  cool  Mitnatiou9  in  th( 
tropics;  one  {Ltmriu  nobHit)  is  a  native  of  Europ**,  and  a  few  of  Ni 
America. 

Qoallttes  and  Uses. — ^The  moot  marked  propertiKS  of  ihi*^*  plants  d<9^ 
on  the  presence  of  aromatic  oils  and  Camphor;  but  the  bart  of  Nome  h 
valuable  tonic  and  febrifuge  qualitii'S,  the  timb«'r  of  manv  kinds  is  valtii 
able,  and  thi!  Order  afford**  a  nuniWr  of  edible  fruits* 

True  OLiinamon  h  the  bark  of  Cinmtmtmmm  zrt/ittnicnm ;  Cassia-hark  ii^ 
dorivixl  from  C,  CtffWiVj  and  other  Npin-ic* ;  man\  otiier  tTt.»*>ii  of  the  Order  aiv* 
noted  for  the  possession  of  ah  aromatic  bjirk  ofMmilarchanictrr,and  ftmuah 
false  Cinnamons  in  South  Am«mca  and  othrr  couutrios.  Camphor  is  prw 
duced  in  the  wood,  braxicheti,  and  leaves  of  (Mmphtrn  o^cimtntm^  and  it 
ohtain^'d  by  drvdiHtillalioti ;  mouu"  «{H'cinH  of  rv>;  j  cimtain  m. 

sidernblit  quant ttv  of  thi>*  sulwtanrt^     The  arm  of  stime 

Ijaumcoa^  furnii&H  false  Nutniegi^,  the  Clove-nutnir^-  ^i   •liLda^ascar 
the  needs  of  Agaihi^tiiyUum  aromaUcam^  the  Brazilian  Nutmegs  thota 
Oyptomn/a  mosrhatu,  ^Ic. 

TJto  bark  of  K'ecUindra  Ritdim^  the  Bibiri  of  Guiana,  b  aaid  to  be  a 


ana  it 
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valuatile  febrifuge ;  the  bark  nf  tlie  root  of  Sa^a/ras  qfftcinaie  ia  higlily 
esteemed  in  Nortti  America  for  iU  diapb orotic  powers ;  Bfuzmn  **mn- 
ferum  hna  similar  properties,  and  the  oil  of  its  aromatic  berriea  ia  i^timu- 
l&nt.  Tb<^  fruit  of  rerma  graiimma  is  the  highly  praised  Weat-Indian 
Avocado  Pear;  it  contains  much  fixod  oil. 

The  timber  of  Netiamha  Rftdicri  is  the  Green-heart  wood  of  Guiana, 
remarkable  for  ita  hardnena  and  solidity'  \  Pimca  imiicfi  funiiijilies  a  kind  of 
come  mabojrany  in  t}w  Canaries*,  Camphor-wood  is  ftometimes  used  by 
etbinet- makers  on  account  of  it^  odour.  Launts  nohiUny  the  J^v-tree  or 
elamic  Laurel,  m  a  native  of  the  South  of  Europe,  and  is  harJy  in  the 
f*i»uth  of  Euji^laiid  ;  it^  aromatic  leave**  are  U3ed  for  tiavouring  confectionary 
(the.*e  mu^t  not  be  coufoimded  with  those  of  the  Cbenr- laurel,  which 
coiitiuti  much  hydrocyanic  acid) ;  a  concrete  green  oil,  called  Oil  of  Bays, 
i»  ubt4iined  from  it« 

(The  Athkbosfermace^  are  tieea  Hke  Monimiacei©,  but  with  the 
flowers  sometimes  perfect,  the  anthers  opening  by  lid-like  valves^  and  the 
albuminouB  seeds  exect  j  the  nut*?  arc  ojidos<?d  in  tlie  tube  of  the  perianth, 
n^ '*  the  persistent  styles  gxfiw  out  into  feathery  awn?,  whence  the  pl&ntj^  are 
i  Pluuie-mitnit'fra,  They  are  ehivflydiatingui^ht^  from  Monimiace® 
1j  .  vaAt  anthers,  which  resemble  those  of  I^uniceflp^  from  whleh  they  are 
dij-trnp-uished  by  tin*  apocarpous  ovariefi,  the  diclinous  flowers,  and  erect 
alhumititms  wWa,  and  are  allied  to  Myristicacea'  bv  the  diclinous  Howers 
and  aromatic  alljimiinout  seeds*.  The  valvate  antbers  here,  as  ob^rved 
bv  I>r,  Ilo^iker,  indicate  affinity  to  IkTbe^aceK^  rather  than  to  I^uraceie* 
T*wo  of  the  genera,  Lanteiia  and  Aihero&pertna,  are  natives  of  Australia ; 
Dori/phora  is  Chilian ;  they  have  firagrant  propertiea,  and  a  decoction  of 
the  \mdk  of  A,  fnoschata  ia  sometimes  used  aa  a  substitute  for  Tea.) 


Order  CXYin.  MYRISTICACE.E, 
The  NuTMEft  Order, 


CUu*  Polycarpicfei  Endi. 


AIL  Menispermalea,  Lmdl, 


CoA*  L«mmlea  P, 


477.  Diagiwm. — ^Tropical  trees  with  altamate,  entire,  leathery,  exsti* 
pulat«*  dotted  leave*;  fiowen»  diclinous,  apelalous,  clust^^red  or  racemose; 
perianth  3-  or  ra«*ly  4-lid,  leathery,  valvate ;  stamens  of  the  bam+n  flower 
diJitinct  or  monadelphous;  anthers  i^  12,  perfect,  extrorse ;  perianth  of  the 
fprtil*?  flower  deciduous ;  carpeb*  solitary  or  mmierausy  rart^'ly  2,  and  dis- 
tinct ;  ovules  1  in  each  cell ;  fruit  succulent,  containing  a  seed  surrounded 
bj'  a  loV'd  arillu^s  and  having  a  small  embryo  in  oopioua  oily-fteehy 
ruminated  albumen. 


Myristica,  L, 


IlXrSTRATlTX  ObHKEA. 

I      Hyalostemma,  WaU. 


I      Virohi,  Aubi, 


Amnltl^a.— The  nearest  relations  of  this  Order  are  with  the  apocarpona 
Tludamitlorous  Orders,  more  particularly  Anoiiaee»|  with  which  they 
a^ree  in  the  dotted  leavea,  valvate  «B«tivation,  extrofie  anthet^  apocarpoua 
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0T»rie8  and  ruminated  albumen ;  but  the  Qow^rs  are  usimllj  perfect  in  \ 
tbfti  Order,  The  strurtiire  of  th<^  sccd^  conn(^?cts  Manimiftcoft  and  Atbero- 
ti^nnaceai  with  thia  tJrder:  but  they  hftve  oppc^ite  lenTes,  beeid<?v^  other  1 
poeullftiities.  In  manv  points  they  rejwmble  Ma^olittcefo,  but  differ  in  [ 
the  valvate  calyx,  ahM»fnce  of  corolla*  raoDadelphous  stiimeiis,  nolttAry  cur- 
pel  aod  ovule.  [Th«  rest'iiihlanee  tr»  Sterciiliac!*?^  s*;*t*iixa  t*i  liAve  been  { 
overlooked;  nevertheless  there  are  many  i>oint«  of  contact  between  tha  J 
present  familjand  the  tribe  Htercnlies',  in  tlie  ap**ialoti»  unl-^exual  tiowera,  I 
the  valvate  wyx,  the  moxiailelnkoud  stnmens,  the  arillate  8eed». — Ed. j.  | 
In  their  active  qnalities  and  habit  they  siomt?what  rei»enible  LaurareiB, 

Dtvtribatloti. — Tropical   India   and  America;    most  numerous  in  thej 
former. 

QiuUltles  and  Uma. — Aremtttic  and  acrid*     Th^   common   Nutmej^  iA  j 
th«  seed  of  MyriMlca  mo*ch($ta  (MolnceH^),  Maoe  b*'in^  the  lacic 
arilltis  flurroundin^  this.      Coarse,  inferi<ir  Nutnif^iry  arts  obtained 
M.  Oioba  in  Brazil,  M,  imtiria  m  the  Indian  i»l and.*?,  and  othere 
numeroua  American  and  Enst-Indian  tpectea.    The  bark  and  the  rind  of 
the  fruit  are  acrid. 

(LACiaTKMACR.fi  are  a  Bmall  jrroup  of  shrubs  belontring  to  the  wockda 
of  tropical  Amenca,  with  apetaloufl,  poly^ramoup  or  diclinous  flower?*  and 
a  1-celled  ovary  with  parietal  phici^nta:*.  Th»'ir  p<»<ifinT»  i^  doubtful ;  they 
ha**e  an  amentaceous*  iiirtoTe-arenre,  a  perianth  like  that  of  Urtieaceie,  fila- 
ment»  like  those  of  (^hloranthrtcefr.  and  iin  ovary  like  that  of  Samydaceia 
or  Bixacea?,  with  arillate  seeda  an  in  the  latter  Order*) 

(Garhyack.*, — A  small  Order  of  ah  rubs  of  North -weit  America,  And 
having  araentaceoiia  infloreacence,  unisw^xual  flowfri^,  a  t2-4-piM^e<l  peri* 
anth»  definite  stamens,  and  a  1-3-celled  inferior  ovary  with  2  pendnlouiJ 
uvules;  seeds  with  a  minute  embryo  in  abundant  albumen.     They  diffurj 
from  Ilamamelidacete  in  their  apetaloua  flofweri,  definite  atamens,  amt] 
baccate  fruit.) 

( !h'.t,wiXf»fACR«  is  an  Order  founded  on  a  Japane!»e  ahrub  which  1 
the  fascicles  of  tiowera  adhen^nt  tn  the  midrib?*  of  the  leaveJi  i?) ;  it  di fieri] 
fr<:»m  Oarryac©«s  in  having  the  inferior  ovary  .*i-4-celled,  with  an  ovule  m\ 
each  cell.    These  phmts  are  usually  placed  amonf^  diclinous  Mnnochlamyd 
but  they  appear  to  have  rektian^  with  Santalacea?,  nAiiiamel)dace«D|  and 
ComaceiD.    They  have  no  important  properties.) 


I 


OaoEftCXIX.  LORANTIIACE.E,    TheMistlbtokOroeeJ 


dam,  IHacaiitlife,  Endl,    Ail.  Amralea,  LintS,     Coh,  Sontiihile^ 

47*^*  f>f/t(numf. — Shnibby  plants  with  lenthery  gi^eeniah  follii|^^l 
panisitic  (natundly  fjnifl^^d)  cm  trees;  lonvcn  oppofite,  exatipulate ; J 
flownn  perfect  or  diclinous ;  peritinth  adherent*  with  4-8  lob<*ji  ;J 
ataiiMnis  4-8,  oppesite  to  tho  segment*  of  the  perianth  ;  ovary  infmor,  j 
1  >coLlod«  with  3  orttkis  pendtiloua  from  a  free  central  pkc'cnta^  orl 
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1,  erect,  arising  from  the  base  of  the  cell ;  fruit  succulent ;  seed  1 ; 
embryo  in  fleshy  albumen ;  radicle  remote  from  the  hilum. 

Illustrative  Genera. 
Viscum,  Toumef,      \      Loranthus,  Z.      |      Myzodendron,  SoL 

AAiiltici. — These  remarkable  plants  are  distinguished  by  their  peculiar 
narasitic  habit.  They  are  nearly  allied  to  Santalaceae,  presenting,  hke  that 
Order,  a  naked  nucleus  as  the  representative  of  the  ovule,  and  are  further 
characterized  by  the  strange  extrusion  of  the  apex  of  the  embryo-sac  before 
or  after  fertilization.  Besides  the  curious  structure  of  the  Iftowers,  they 
have  an  anomalous  organization  of  the  wood,  which  has  no  medullary 
sheath  of  spiral  vessels,  but  contains  scalariform  tubes.  The  germination  of 
the  seeds  exhibits  some  interesting  phenomena :  in  Viscum  the  seeds  adhere 
to  the  young  shoots  of  trees  by  means  of  the  viscid  pulp  of  the  fruit ;  in 
Myzodendron  there  are  long  feathered  processes,  whicn  coil  round  the 
branches  on  which  they  settle ;  in  either  case  the  seeds  are  retained  in 
contact  with  the  surface  of  the  shoot  upon  which  they  rest,  where  they 
germinate  and  push  their  radicle  through  the  bark,  down  to  the  cambium- 
layer,  with  which  they  contract  an  organic  adhesion  and  become  grafted, 
just  as  a  bud  does  m  the  ordinary  gardening  operation  of  budding 
Koses,  &c. 

Distrilration. — A  large  Order,  of  wh  i  eh  some  are  European,  as  Viscum  album 
and  Loranthus  enro/xnts;  the  majority  l)elong  to  the  hotter  parts  of  Asia 
and  America ;  Myzodendron  belongs  to  the  temperate  parts  of  the  southern 
hemisphere. 

QnalitlM  and  Uses. — Some  of  the  plants  have  astringent  properties; 
but  the  most  important  pn)duct  perhaps  is  the  viscid  pulp  of  the  fruit 
of  Viscttm  albttniy  which  i.s  used  for  making  bird-lime.  The  curiosity 
attaching  to  the  parasitic  habit  is  the  most  striking  feature  in  this  Order, 
most  of  the  plants  growing  like  our  common  Mistletoe,  Viscum  Mum; 
this  appears  capable  of  graftin^r  itself  on  a  wide  variety  of  trees,  being 
most  common  on  the  Apple-tree  with  us,  but  occurring  on  Thorns,  Wil- 
lows, Limes,  Oaks,  Elms,  and  even  on  Fir-trees. 


Order  CXX.  S ANTALACE.E.     The  Sandal-wood  Order. 

CUua.  ThymeleflB,  Hftdl.     Ail.  Asarales,  Lindl,     Coh.  Santalales, 
Benth,  et  Hook, 

479.  Diaynosis. — Herbs,  shrubs,  or  trees  with  entire  leaves ;  the  4-5- 
deft  perianth  valvate  in  the  bud,  its  tube  coherent  with  the  ovary.  Sta- 
mens opposite  to  the  lobes  of  the  perianth ;  ovary  1-celled  with  2-4 
ovules  suspended  from  the  apex  of  a  free  stalk-like  central  placenta  arising 
from  the  oase  of  the  cell;  the  indehiscent  fruit  1-seeaed;  seed  with 
abimdant  albumen  tilling  the  pericarp ;  embr^'o  straight ;  radicle  superior. 

iLLUSTRATm?.  GeXERA. 

Thesium,  Z.      |      Osyris,  X.      |      Santalum,  L, 
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Al!lnitl««,^TIie  liefinitf*  pendtilous  mules,  rcmsistinf^  of  a  rrnked  niicleua 
attarhpti  to  a  free  eeiitrftl  pkcontrt  and  protruding'-  lh»*  **tTibrvo*«ic  Wfnre 
or  aft*?r  iVrtilization^  »re  verv  rt^inarkablt'  ami  striking  chamctei's  in  tlii* 
(Wer;  thf>  entire  ^et*d  ir*  fiirined  in  tho  embrvo-s*w*,  otitsid**  the  nucleus. 
Tho  n<*ftrf»Mt  relntiomi  are  probably  with  th(^  Loranthaceie,  which,  however^ 
differ  in  habit^  being  (item-paramtes,  and  liavinjr  le^«  complete  and  some- 
times imperfect  flowera.  ITtemum  is  partially  purai*itic  on  the  roote  of 
other  plants,  Thei^  is  a  more  remote  relation  to  Olacace®  and  allied 
IJi'dera* 

DLstribntioiu — A  stimll  nrrier;  the  European  and  North-American  spc^cioA 
ai'M  in€un;*picuoua  herbs ;  in  India  and  Austndia  they  are  shrubs  or  small 
tpee». 

QtuklltlQs  and  Ui«i. — Sftndal-wood,  the  wood  of  Snrff4ilttm  album,  is 
p**rhap»  th**  bej=<t-lcnriwTi  pro<lirction  of  tliif*  Ordf-r.  Tfie  i^eds  of  thd 
Qtmudanp^  Xut  ( FuMinu*  nntmitudnji)  are  eaten  like  aloioiida  in  Australia, 
Some  ipecies  are  astriDgent, 


OE0EE  CXXI,  TIIYirELACEiE. 


Om$.  Thymeleffi,  Eiidl.    All  Daphnalem,  LinM, 


The  Lace-bark  Orher 
Oih,  Lniirales, 


480.  Ditupvmif, — Climbs  with  an  acriti  and  very  tou^rh  (not  nromal 
bark,  entiri?  leftva>t,  and  perf*vt  ilowerj^,  with  a  regular  and  simple,  U'^ually 
coloured  perianth,  beoriu^r  ordinarily  twice  a«  many  stauions  as  ita  lobes^ 
free  from  the  l-€elled,  l-ovuled  oyary ;  aeed  suspended;  albumen  none^ 
ox  sparing ;  radicle  superior 

LLLrsTRATirE  Qeksra. 


Daphne,  L, 

Pimelea,  Banks  4*  Sol, 


Ileraandia,  IHum, 


Afflnttlt*. — Amon^  the  MoBOchlamydeousi  Oriiers  lhi«  may  h**  diati 
puj"^iif'd  from  iSanlalftceflo  by  ita  &ee  ovary ;  from  Klirfl^^nacea^  by  itJi  per- 
fect or  poly  ^mmis  tiowens*  and  pendulouM  seed;  fr<»m  I^Jiunieeln  by  the 
lMi|ritudinal  dehiscence  of  the  aiith'^r^;  fnim  I'roteac*-fp  by  itM  pendulous 
«eedw  and  iinbricnted  perianth.  Th«^  Hn\v»rft  are  mcwtly  perfect, but  poly- 
gamous ill  the  trib«*  IlcrrniMtiie^,  The  lilwr  U  deyelopod  in  iiujueroua 
scparablo  layer*  in  the  bark  of  the^te  plants. 

Diatrlbtiti  m. — A  rather  ]nr^^  t  »rder,  most  abundant  at  the  Cape  of  Good 
MojH^  iind  in  Australia,  hut  found  «parinj.dv  in  all  uthtT  parts  of  thi?  wtMrld. 

Qti&UtiM  imd  Uwa. — The  bark  ia  usually  wrid,  and  rhat  of  Mexen?on 
{Daphtif  Mr^rnnn)  and  other  plani4»  U  uiM>d  a»  a  Incal  irritant;  taken 
internally  it  ih  an  irritant  poipon,  Ihtphrw  Lattrrol^^  thn  Spui^  r.4iiiT»l| 
another  native  ^peci*'*,  ban  Himilur  qualities— as  also  JK  GniiiiHm  and  D. 
pontt<wt,  favourite  pinlen  »hruh*-,  arid  t»tber  ^f^ieii.  The  liber  of  l^^ta 
luttrana  (Weft  Indies)  i*  separable  into  la^^e-like  kuiinm,  whence  it  is 
called  the  I^ice^bark  tree,  and  the  liber  of  *ome  J}ftphnr/i  funii*hefl  useful 
•ibre*,  und  in  other  cases  is  manufactured  into  paper.     The  boricd  of 
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Daphne  are  poisonous ;  but  the  seeds  of  Inocarpua  edxdis  are  eaten  roasted 
like  chestnuts.  Daphne,  Pinielea,  and  some  other  genera  include  many 
handsome  cultivated  plants,  the  perianth  being  petaloid. 

(Aquilariacejg  are  a  small  ^oup  of  plants,  of  tropical  Asia,  nearly 
related  to  Thymelacefi),  but  having  a  2-celled  ovary,  and  sometimes  a 
2-valved  dehiscent  capsule ;  one  ovule  is  sometimes  abortive ;  and  the 
fruit  in  some  cases  is  an  indehiscent  succulent  berrv.  The  heart-wood  of 
AquUaria  ovata  and  A,  A(/aUochum  are  known  as  ^Eagle-wood  or  Aloes- 
wood,  and  contains  a  resinous  matter  of  stimulant  quality.  Genera :  Aqui- 
larioy  Lam. ;  Oyrmopsis,  Gcertn.) 


Order  CXXII.  EI^AGNACE^E. 

Class.  ThymelesB^  EndL    AH.  Amentales,  Lindl.    Coh.  Laurales, 
Bcnth,  et  Hook. 

481.  Diagnosis. — Shrubs  or  small  trees  with  silvery-scurfy  leaves  and 
mostly  dioecious  flowers ;  perianth  free  from  the  ovary,  its  tube  becoming 
pulpy  and  berr}'-like  in  the  fruit ;  stamens  as  numerous  as  the  lobes  of 
the  pi»rianth  and  alteninte  with  them  or  twice  as  many ;  ovary  1-celled, 
1-seeded,  seed  ascending;  embryo  straight^  with  thin  albumen  and  an 
inferior  radicle. 

Illustbativk  Genera. 

Hippophae,  L.  \  Elseagnus^  Z. 

AfflnitiM,  *c — ^This  is  a  small  Order,  crenerally  difiiised  in  the  northern 
hemisphere,  separated  from  the  Thynielacea)  by  the  ordinarily  dicecious 
structure  and  the  ascending  ovule  ;  Eltragttus,  which  has  perfect  or  poly- 
gamous flowers,  forms  the  link.  From  l^teaceae  they  are  separated  oy 
the  valvate  calyx  and  the  indehiscent  fruit  The  scurrv  scales  upon  the 
leaves  are  eh'pant  microscopic  objects.  The  berries  of  Hippophae  rham" 
noides^  Sea  Buckthorn,  conniioii  on  our  sea-coast,  are  sometimes  used  in 
flsh-sauces,  but  are  said  to  have  narcotic  properties.  Those  of  JEittagmu 
orientalis  are  eaten  in  Persia,  and  those  of  other  species  in  India.  The 
flowers  of  some  species  are  very  fragrant. 


Order  CXXIII.  PROTEACE^. 

Class.  Thymelece,  Endl.    AU.  Daphnales,  Littdl.     Coh,  Laurales, 
Benth.  et  Hook. 

482.  Diaffnosis. — Shrubs  or  small  trees  usually  with  umbellate 
branches;  leaves  hard,  dry,  opposite  or  alternate,  cxstipulate; 
flowers  apetalous ;  perianth  4-cleft,  valvate ;  stamens  4,  opposite  to 
the  segments,  sometimes  partially  barren ;  anthers  opening  longi- 
tudinally; ovary  single,  simple,  free,  with  1  ovule,  or  2  or  more 


ovtilea  in  2    rows,  aseeriding ;    seeds    without    albumen  ;    embf 
straight ;  nidicla  inferior. 


Grevillea,  R,  Bi% 


AJIlnltiea, — The  rcmarkahlo  bobit  of  tlie^e  pknti?  is  a  striking  chji- 
racteristic;  and,  besidi^s  tbi*  rigdd  Mmg»iT  ^^  bnve  the  valrfttw  perianth, 
with  tbe  f^tatiieufi  opp<>«itL^  tbo  Ioh(*s,  and  tbe  radicle  p->intiii^  to  the  baa«? 
of  tb©  ovary^  to  distiiiinil^h  ibis  OnbT  iVoni  the  Tbvmelaci»a>  and  nearest 
MoQochlani ydeou<t  Orders*  The  struct  ore  of  tbe  st  omuiii  of  the  coriaceo^ 
learefl  is  've:Ty  curious,  and  pivi*ent^  many  modiHcationa, 

Dtetrllmtioxu — A  larj/e  Order,  tbe  species  of  whieb  are  found  chieflyi 
the  Cape  and  in  Australia. 

QuatitieB  and  Uses. — The  wood  ifl  peThaps  the  moiSt  valuable  pr 
of  ihe^e  phmls,  l>eing  largely  Ui4i?d  for  firewood  where  tbey  abound  ;  >«•  ►] 
timt  s  it  \ii  used  for  joitierj'  %vhen  hard  wood  ji*  requin^l.     Tbo  sink 
cliariicter  of  tbeir  over^rreen  foliage,  and  the  brilliant  colours  of  tbe  hea 
of   tlnwei-s,  reuili^r  them  T^ry  great    favourites  in  eulttvalioii^  and   the 
genera  above  cited  will  he  found  in  most  large  coUectiooa  of  gre«nhoia 
diniba.     MacadamM  tn'mfotid  furuitsbes  an  eaible  fruit 


] 


(Pkxjeack-*!  are  a  email  Onler  of  Capo  evergreen  sbi-ubM,  related 
Proteacea?,  but  having  a  4-<'elh*d  ovary,  4  fitigmiw,  and  n  4*cell(Hi 
hiacent    or  in  dehiscent  capeule.       The  drug  called  Sarcocol  htm  born 
8uppii«ed  to  l>e  derived  from  euni**  of  thew  plant*;  but  this  is  doubtfuL 
Genera;  Ptm^u,  L.;  SatooeoOaf  Klh, ;  GetMoionm,  LindL) 


>id;  ffdBHr 


( Ein»KTiiAr!K.,is  are  low  flhnibby  evergrt'onj*,  with  tbe  foliage  i 
of  Heaths;  tbe  tlower»  are  siualb  diclinous;  tbe  perianth  con» 

rratgtent  hypogynout?  fwraleri,  tbe  irmermoHt  s?nnietinies  ]K*talnid ;  

S,  alternate  with  the  inner  scalei* ;  ovfu-y  frtn?,  on  a  dink^  i?4>-ceUed ; 
oTTtl^s  jiobtaiy;  fruit  fle^byt  with  2-1*  niit«;  seeds  I  in  each  t: '*  -^  -TfJ. 
M-,  albuminous;  radicle  inferior.     Th»^fte  plants  have  the  ai  .tf 

Kruii'  ''^1'   tlif  fruit  even  being  like  that  oi  J'arciuire/'^  whih*  ;..    .  :.,.,ia« 
and  ti  3  structure  of  tbe  flowers  are  Euphorbiaceous ;  but  fnun 

the  l,i  -  .  !D  they  differ  in  tbe  H«rending  *eed  and  inferior  radi^ 

They  are  moHtly  natives  of  Norlbem  Europe  and  North  Ann rioa. 
leaves  and  fruit  arie  Mlightly  i»cid  and  agreeable;  the  U^rries  of  ICm/Htr 
mffrum^  the  ('row-bt«rry^  are  eaten  ;  the  (Ireenlanderr*  prepnn'  a  fi'rnienH 
liutior  fioui  ibeui.     The  Portuguese  use  the  berries  oi  a  Corrma,    U« 
Jbttt/tftrHfn. } 

(B*ttij<  fn/iiV/»*mrt,  a  sucx^ulent  Bhruh,  found  in  tbe  salt-marHhes  m 
We.<*t  Indites,  is  aonietinie^  miide  the  ty|»e  of  an  Onler,  but  i*  rr-ganle^l 
Lindky  a^  ver>'  clrwe  to  I-Impi'trRcea!.     Othet^  place  it  near  to  T« 
ciiietfj.     It  i»  aome times  u^ted  in  W eat- India  pidiles). 
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INCOICPLETJS. 
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Order  CXXIV.  EUPHORBIACEiE.    The  Spurge  Order. 

G4U8.  TricoccaB,  Endl,    Ail  Euphorbiales,  Lindl,     Coh.  Euphorbiales, 
Benth,  et  Hook, 

483.  Diagnosis. — Herbs,  shrubs,  or  trees,  mostly  with  a  milky 
acrid  juice,  and  various,  usually  monoecious  or  dioecious  flowers ;  the 
fruit  of  2-3  or  several  1-2-seeded  carpels,  united  round  a  central 
column,  separating  when  ripe  (carpel  rarely  solitary). 

Character, 

Flowers  diclinous,  axillary  or  terminal,  sometimes  enclosed  in  a  cup- 
shaped  involucre. 

Calyx  inferior,  with  internal  glandular  or  scaly  appendages,  some- 
times wanting. 

Corolla,  of  petals  or  scales  as  many  as  the  sepals,  or  wanting. 

Stamens  definite  or  indefinite,  distinct  or  monadelphous ;  anthers 
2-celled,  sometimes  opening  by  pores. 

Ovary  free,  sessile  or  stalked,  1-,  2-,  3-,  or  many-celled :  styles  as  many 
as  the  cells,  distinct  or  combined,  or  wanting  ;  stigmas  combined 
or  separate  and  bifid ;  ovuUs  1  or  2,  suspended  from  the  inner 
angle  of  each  cell. 

Fruit  dry,  the  carpels  splitting  and  separating  elastically  from  the 
axis,  or  succulent  and  indehiscent ;  seeils  suspended,  1  or  2  in 
each  cell,  often  with  an  ariUus ;  embryo  in  fleshy  albumen ;  radide 
superior. 

Illi'str ATm?  G  exkba . 


Ilura,  L, 
Ilippomane,  L. 
Coelebogviie,  J.  Sm. 
Meitrunali«,  Z. 
Acalypha,  Z. 


Jntropha,  Kth, 
Kicinu-s  Tournef, 
Kottlcra,  Roxb. 
Croton,  Z. 


Euphorbia,  Z. 
Cluvtia,  Ait, 
Xvlophvlla,  Z. 
Pfcyllanthus,  Z 


4fllBltici. — As  the  more  familiar  forms  of  this  Oder  arc  either  apeta- 
lou«,  or  even  destitute  of  a  calyx,  it  is  usually  arrangwl  among  the  Mo- 
nochlamydeie  in  elementary  works ;  but  a  large  proportion  of  the  exotic 
genera  liave  the  corolla  r»'presented  either  by  scales  or  petals.  The 
common  Spurges  {Euphorbia ),  the  principal  native  representatives  of  the 
Older,  have  a  very  n?markable  intlon*»cence,  liable  to  be  mistaken  for  a 
simple  flower;  there  ik  a  cup-like  involucre,  within  which  are  formed  a 
number  of  stamens  with  an  articulation  in  the  filament,  together  with  a 
stalked  tricarpellary  ovan*  ( fig.  407 ).  The  stamens  each  represent  a  male 
flower  reduced  to  its  lowest  term  ;  for  a  minute  bract  exists  at  the  base 
of  each  filament,  and  in  some  species  a  perianth  occurs  at  the  articula- 
tion,  which  is,  in  fact,  the  base  of  the  flower ;  the  ovary  in  Uke  manner 


348 


BT8TEMATIC  BOTANT. 


repr^^ents  a  femftle  flower.  This  h  well  illiistrftted  bj  the  exotic  genus 
MoHoiariii  (fig.  408)^  where  tlie  eiip-like  involucre  ib  rpphif  td  by  sscales, 
iind,  iostend  of  the  jainted  fikuient^,  wt?  find  ^veral  stalked  male  flowers, 
\\\\\\  perianth  imd  stamens,  tsuiTOujidiiig  ooe  female  flower. 


Fig.  407. 


Fig,  408. 


Fif.  407,  ft,  T<»rtieftl  •eotion  of  the  iuTolocre  of  Kvpkurbut  Zatkyru,  conlaininc  ono  flt«iJkc^ 
pisj-ilbtt'  flower  «nil  *ix  monandpoua  ^Liiuinntt'  flowrrft;  h,  ft,  stttmiiinif'  flowtr*  of 
Dllicr  ipwiV*  or  Euphorfdn,  tht»  Icft-liand  witliout  a  pen&nlbt  thf  right  urith  »  aiuill 
[ifrjftiith  at  th^-!  h«»c  of  the  ntjiniDn. 

Fig.  40^  Mitnotajn*  tridrntatti :  tt,  iDTolucre^  with  cme  |i{«tillii.t«  and  ativenl  ibuiiJiuite  flowers* 
A,  ft  fti'parHti^  Atiutiittate,  r»  &  ik»itan&te  iJJNtilktv  tlow«r. 

Three  is  the  ordiaaiy  number  of  carpels ;  but  ^ftrmriafu  h»s  but  two, 
and  soiue  exotic  genera  but  one  i  on  the  otli*^r  hnud,  0  or  even  15  (Ilurn) 
are  oceafionalh^  present.  The  fruit  is  usuaOv  dry  aud  dehiscent,  but  in 
SarcoffKHd  mcvwnL  Crtiisiderable  vaiiety  of  btibit  occurs;  ?(inie  of  the 
forei^rn  iMjJiorhiet  have  fi»\'^hyt  Hpiny  <*leni8,  Bomewhat  resembling  thoeo 
of  the  Cactacefe,  Xt/hpft t/l/u  aiid  Jin/ihn(hmhii\infi  Ion f-like  flowering 
brpucheF ;  Bud  a  nuiuber  of  larije  tropiial  freest  belong  to  thii4  Oixler. 

Wetv  it  nf>t  for  the  diclinou!*  jitructiu-e,  tbeae  plants  would  iipproach 
Ycrj  closely  to  Jlahaceai  and  their  allie,«,  the  compot?itioii  of  the  ovary 
beinpr  nun  logons^  und  the  stamenF  often  inonRdelplious ;  Alevritrit^  Jatropha, 
and  other  i.reiiera  having  a  coTollftunich  resemble  Malv^acea';  »md  there  ia 
a  further  fllfinity  lo  Khamnacen',  (in  the  other  hand,  loolting  to  their 
lUclinniis  character  and  frequently  incomplete  flowers,  they  npproiich  the 
Urtuarea*,  frr^m  which  tliej  art*,  as  a  wliole,  diestinguished  by  their  com- 
pnimd  ovaries  :  such  genera  a^  Errmt)caq)my  having  but  1  caqud,  connect 
tbp  two  groups.    Some  of  the  genera  have  stinging  haira  bise  Urticaceie 

DiBtributlon. — A  very  large  Order,  generally  difliised  over  the  globe ; 
especially  aHundimt  in  Fqninoctial  America. 

Qwalitiee  and  UB©B.^These  plants  mostly  produce  ft  lactescent  juie♦^ 
which  contains  crto\itchonc  :  the  watery  part  of  thi^  Fap  is  generally  more 
or  less  anid,  purgative,  em**tic,  or  powerfully  poisonous,  from  the  pre-^enee 
of  a  print  iple  dissipated  by  heat;  starch  abounds  in  the  root^  of  some 
kinds,  while  oil  of  a  purgative  rluiracter  isconnuon  in  the  seeds;  the  bark 
of  snrne  <»f  the  trees  has  tonic  properties ;  the  wood  of  several  is  very 
Talunhle  for  its  htird,  close  texturo ;  and  severed  of  the  plants  fumi.4i  dyes, 

be  ItbctetfCent  juice  of  Sipftmm  tktdica  is  the  souice  of  the  '^  bottle  ** 
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Caoutchouc  of  Brazil  and  Guiana ;  Aieiirites  l€iccifera  yields  Gum  lac  in 
Ceylon ;  Euphorbia  antiqiwrvm  and  E.  canariensts  are  believed  to  yield 
the  gum-resin  called  Euphorbiura.  The  common  Spurges  (Euphorbia) 
have  purgative  properties;  the  root  of  E.  Ipecacuanha  is  used  as  an 
emetic  in  North  America ;  and  the  species  of  Merctirialis  have  similar 
properties,  especially  M.  perennis^  which  is  unsafe  to  use,  since  it  produces 
violent  purging,  and  even  sometimes  convulsions  and  death.  The  most 
deadly  member  of  the  Order  seems  to  be  the  Manchineel  (Hipponiatte 
Mancineila)j  a  Panama  plant,  the  juice  of  which  is  so  acrid  as  to  cause 
ulceration  when  droppea  on  the  skin,  and  its  apple-like  fruit  has  a  vesi- 
cating juice  ;  the  juice  oi  Eiccccaria  AgaUochum  and  Uura  a'ejntuHs  has 
similar  properties. 

The  oily  seeds  are  mostly  piu^ative :  Croton  oil  is  expressed  from  those 
of  CrotonTifflium  and  Parana  (East  Indies);  Castor-oil  from  those  of 
EicintM  communis,  in  which  the  purgative  property  is  found  to  reside  in 
the  embryo,  not  in  the  albumen  ;  the  seeds  of  Hura  crepitans  and  Curcas 
(Jairopha)  purfjans,  the  "  Purging-nut,"  are  violent  cathartics,  and  those 
of  Ettphorbia  Lathyris  are  sometimes  employed  in  the  same  way.  The 
solid  oil  obtained  from  tlie  seeds  of  StiUint/ia  sebifera,  the  Tallow-tree,  is 
used  for  making  candles  in  China.  Ca.«carilla  bark,  \N'ith  tonic  properties, 
is  obtained  from  Croton  Eleuteria  (Bahamas)  ;  C.  pseuda-quina  ana  other 
species  have  similar  qualities.  OUlfiehlia  africana  is  the  African  Teak- 
tree.  Crozo])hura  tinctoria  funiishes  the  dye  called  Turnsole ;  Rottlera 
tinctoria  (Ea.«*t  Indies)  a  scarlet  dye. 

The  pure  starch  obtained  by  grating  and  washing  the  roots  of  Jatropha 
Manihtit  (Manihot  ttfiliHsima)  forms,  under  the  name  of  Mandioc  or  Cas- 
sava, a  most  important  article  of  food  in  South  America ;  the  tiner  par- 
ticles of  starch,  softened  by  heat,  and  afterwards  grtmulated,  constitute 
Tapioca.  The  washing  removes  a  narcotic  poisonous  matter  which  exists 
in  the  sap:  the  Indians  dissipate  tliis  principle  by  heat,  simply  roasting 
the  roots.  It  is  a  shrub  about  H  feet  higJi,  with  a  large  root,  sometimes 
weighing  30  lbs.,  and  is  cultivated  all  over  the  tropics,  but  especially  in 
America. 

(TirxACE^  con«»titute  a  very  small  Order,  formerly  included  among 
Euphorbiacea*,  but  ditlering  in  the  absence  of  milkv  juice,  in  the  loculi- 
cidal  capsules,  ovules  pendulous  from  the  inner  angle  of  the  cells  of  the 
ovari*,  micropyle  superior  and  internal.  The  leaves  of  the  common  Box 
(Euxim)  are  purgative  ;  the  wood  is  specially  used  for  engraving  and  for 
turners'  purpases). 

(DAPnNiPirvLLArK.*:  are  constituted  by  Midler,  of  Argau,  a  distinct 
CToup,  difi'eriug  from  the  two  preceding  in  their  small  embryo,  concealed 
m  aluumen). 

(S<  F.X'ArE.T:  are  a  small  group  of  East-Indian  plant**,  allied  to  Euphor- 
biAcea?,  but  having  the  flowers  in  catkins,  thus  forming  a  transition  to 
the  Cupuliferae  and  Bctulaceic.  Genera:  iS'oyw,  Lindl. ;  Lepidostachy$j 
Wall.) 
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Order  CXXV.  URTICACE2E.     The  Nettle  Order* 


Ckus.  Juliflone,  E/uH. 


All.  Crticules,  LiitdL 


Cok  Urtical«8,  B^ 


484.  Difujnoms, — Herbs,  shrubs,  or  trc€W  with  stiptilea  nnd  mon- 
CEciotis  or  diopciouB  or,  rarely,  polygamona  flowers ;  perianth  rt*sriilar, 
freo  from  the  l*<;elled  (rarely  2-celled)  oviiry;  stameus  equril  in 
number  to  the  lobes  of  the  perianth,  and  opposite  to  them,  or  somo- 
tiiDt's  fewer,  uncoiling  eliisticallj* ;  embryo  straijjht  io  the  albumen 
when  this  is  present,  the  radicle  pointing  upwards. 

This  Order  is  divided  int«  the  following  tribes : — 

1.  Urerbjb,  Leave*  with  sting^ing-hairs  ;  leaves  opposite,  or  if 
alternate  arranged  spirally;  perianth  of  female  flower  4-parted, 
ran-dy  tubular^  always  free. 

2,  PROCRIDR.E.  Leaves  without  stinginf^-bairs ;  leaves  opposite, 
or  if  alternak>  distichous  ;  perianth  of  female  flower  free,  3-o-parted ; 
Btigmu  bru.Hh-ltke. 

8.  RtKUMERiE.f:.  Plants  without  stinging-hairs ;  leaves  alternate 
or  opposite  ;  perianth  of  female  flower  fr«!0  or  aduate  to  the  ovary, 
frequently  tubular,  rarely  very  short* 

4,  pAKiETARrK-E.  Phiuts  without  stinginf^-bair^ ;  leaves  alter- 
nate ;  flowers  dia'cioim  or  polygamous ;  |K'riunth  of  female  flower 
tubular,  free,     lufloresceuec  bracteate. 

5,  FoK>4KoHUE^,  Plants  without  hairs  or  with  hardened  hairs; 
leaves  alternate  or  oppoaile ;  flowers  diclinous,  involuerutc ;  |>eruinth 
of  female  flower  tubular  or  wanting. 


1 


Urkbfjr. 

Urtica, 
Urcm. 
Pbocripka 
Pile*. 


lLLC8Tll.4TmE  GkNISBA. 
BCKHHKRIEJC. 

Ba^hraeria. 


PARrETARIR.«. 

Parietaria. 


FoasKiMojiLs. 

Forskohlia. 


Afflinitlefc— This  Ordt'r  is  nearly  related  to  the  Mai vacete  and  Kuphor- 
biacca'  on  the  one  hand,  and  to  th*?  amentiferoiiii  Orders  on  tlio  other; 
diflt*ring  friim  tlie  forruer  in  the  simple  ovar\',  from  the  l«tti»r  in  tlii»  iiAual 
presence  of  id  bum*? n  in  the»etMlsana  in  the'rtow*'rs  not  ''  ;  in 

catkins.     Tbere  is  a  fm^ht»r  relation  to  tlie  Cbfimpmbn'  u-- 

frver,  be<?ides  the  circunint^me**  that  thvy  ar»»  only  «x*ca>-ii'nujj^  ijirjiiiou^^ 
have  the  embryo  eun  ed  round  the  out^idf  of  the  albumen. 

Distribiitloa.— The  Vfitc^r  are  generally  difluiM?d,  but  toe  much  moirs 
abundant  in  the  intertropical  regions  than  elsewhere 
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QfuOttlM  and  Umi. — Edible  fruits  and  valuable  fibres  are  the  principal 
products  of  this  Order. 

Bcehmeria  (  Urtica)  nivea  furnishes  the  fibre  for  Chinese  '^  Grass-cloth/' 
or  Ramee ;  B,  Puya  ^elds  another  valuable  fibre ;  and  the  fibre  of  the 
Stinging-Nettle  (  Urtica  dioica)  was  formerly  used ;  U.  tenacissima  furnishes 
oordiige  in  Sumatra. 


(CAJWABiNACEiB  coustituto  a  Small  group  often  in- 
cluded imder  Urticaceae,  but  differing  in  their  stamens 
not  being  elastic,  their  elongated,  not  rounded,  anthers,  and 
in  their  cur\'ed  exalbuminous  embrj'o  (fig.  400).  CannabU 
sativa  furnishes  the  hemp  of  commerce,  whicn  consists  of 
the  woody  fibres  of  the  plant  separated  by  maceration. 
C  indka  3rields  a  narcotic  resinous  product  known  as 
Indian  hemp.  Hunudm  Ltipulus,  the  Hop,  is  well  known 
for  its  aromatic  bitter  properties.) 


Fig.  409. 


Fi£.  409.    Serd  of 
Mumulut  opened. 


Order  CXXVI.  ARTOCARPACE.E. 


data,  Juliflonc,  Endl. 


All.  Urticnles,  Lmdl. 
ft  Hook, 


Coh,  UrticalesP,  Benth, 


485.  DiagiMsU. — Trees  or  Blmibs,  or  rarely  herbs,  with  milky  juice ; 
leaves  alteniato,  usually  provided  with  convolute  deciduous  stipules; 
flowers  diclinous,  males  in  catkins,  females  in  heads  or  flat  receptacles ; 
perianth  3-4-parted  or  none ;  stamens  not  elastic ;  ovary  1-ceUed;  ovule 
solitary ;  albumen  fleshy,  or  none ;  ombrj'o  straight  of  cur>ed ;  radicle 
superior.     Illustrative  genera :  ArUtcarpui^  FicuSy  Morns. 

AmnitiM. — The  main  diffen'nce  between  this  group  and  the  UrticacesB 
lies  in  the  milky  juice  and  p'neral  habit.  The  mflorescence  and  fruit  of 
these  plants  are  curious :  in  Dorstvtu'a  the  flowers  are  imbedded  in  the 
top  of  a  tabular  fleshy  peduncle  (tig.  153) ;  in  FicttJ^  enclosed  in  an  exca- 
vated fleshy  peduncle  (tig.  lo*2);  in  Mohm  the  female  flowers  are  deve- 
loped in  a  sort  of  capituhnn,  antl  subsequently  coalesce  into  a  compound 
fleshy  fruit,  resembling  a  blackberry  (fig.  .*KXJ),  but  each  "pip'*  is  formed 
from  a  distinct  ovary ;  in  Artm-artma  tlie  numerous  flowers  are  crowded 
on  a  globular  fltishy  peduncle,  which  enlarges  into  a  large  fleshy  fruit, 
sometimes  weighing  .*h)  lbs.  Fints  indica  (the  I^nyan  tree)  is  remarkable 
for  sending  down  numen>us  r»)ots  from  it><  branches,  which  strike  into  the 
earth  and  convert  the  tre*'  into  a  kind  of  grove. 

DIstrllmtion. — The  Artocanwceje  constitute  a  large  group,  whose 
members  are  almost  exclusively  tropical  and  subtropical. 

QuAlitiM  and  Ums. — Most  of  tlie.<e  plants  have  a  milkv  jiuce,  con- 
taining mort*  or  Ichs  of  an  acrid  poisonous  ])rinciple  and  of  caoutchouc 
Brotuutonetia  jxtpi/rifera  is  the  Paj)er-Mulberry  tree,  the  inner  bark  of 
which  is  useil  for  makinji  paper  i"tc.  in  (^hina  and  the  South-Sea  Islands. 
Antiaru  sara'dora  has  a  fibrous  bark,  used  for  cordage  and  matting,  also 
Cecropia  fu'ltata,  Bnmmum,  &c.  Caoutchouc  is  larg»*ly  obtained  from 
Fiau  rlaMica  and  other  species ;  a  milkv  juice,  of  very  nutritious  cha- 
racter, IB  obtained  from  the  Cow-tree  of  ^uth  America,  Brommum  utiU. 
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The  renowned  Upfts-trtve  of  JaTB  ib  a  lar^  tree,  Aiitinrt^  tnjricnrw^  which 
has  a  Tery  pnisoaoii^  juice,  ant]  it  i«  stated  that  linen  made  from  it« 
fibres,  if  bftdly  preparetl,  produces  jErreat  irritation  of  the  ^kio. 

The  fruit  of  Madma  tmmntiaen,  the  Osa<re  Orange,  has  an  oranye- 
coloun?d  pulp*  used  hy  the  Nortli-AiiH*riean  Indians  t-o  stain  their  alcm; 
the  wooit  of  M.  lincionti  is  iisril  by  tlyer»  under  the  nairii*  of  Fustic, 
Mornn  it/ha^  the  White  Miilbeirj^  ijj  lai'gt^ly  cultivated  in  ItJily  and  the 
East  for  feeding  ailkwonns. 

JJorfitema  Contra t/ervti  was  formerly  eirt**etned  as  a  tonic  and  diaphoretic. 
The  wood  of  Fmt^t  %roi«ori«,  tht*  feycamore-fi^,  ia  Tery  dimihle,  and  lA 
Ruppo!*fHl  \o  have  heen  used  for  mummy-case^.  The  seeds  of  the  plants  of 
this  Order  are  generally  wholesome  and  nutritious. 

(Srn^AGiNACR*  constitute  an  Order  of  trees  or  shrubs,  with  alternate, 
simple,  leathery  leaves  and  dtsciduous  stipul^^s ;  flowers  diclinous,  spiked, 
with  a  single  2-,  3-,  or  5-parted  perianth  ;  stamens  2  or  more  on  a  tumid 
receptacle ;  anthers*  ^-lohed,  dehiscina:  at  the  apex  ;  f>vary  free^  1-2-celled, 
each  cell  with  a  pair  of  suspended  *ivules;  seed  albuminous;  embn*o 
straight ;  radicle  superior.  These  plants,  natives  of  Madajjascar  and  tlie 
East  Indiesi  are  nearly  aUied  to  Utticea^,  diiioriujr  chieH)"  in  the  pulvinate 
difiki  inelastic  stamens,  and  anthers  bui':*tiii;ir  at  tbe*apt?x.  The  dru- 
paceous fruits  of  AfitideAvuj  ptibrjfeetat  and  iitilit*/o  Bunitu  are  subacid  and 
agreeable,) 

(PmrrocnFX A CF.-K  are  an  Order  with  somewhat  obacure  relations,  con- 
fisting  of  a  few  East-Imlian  cliiiibiiijz  flhrub.M  with  a  curiously  orfiranixed 
worHJ.  They  have  dielinous  tlowers ;  but  the  rudiments  of  the  abortiTe 
sexual  ori^.ins  exist  in  tb**  flowers  of  both  kinds,  and  the  fliiwera  have 
both  calvx  find  eoroUa.  Tlioy  are  sometimes  included  among  the  ArtKH 
carjie€r^  Lut  hiiv*'  *»^ed?  with'  abundant  alburaeo,  Genem:  PhytiMsrmtf 
Wall. :   loihs.  JJlurae,  &c.j 
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Order  CXXVIL  ULMACEJ?:-    The  Elm  Okuer. 


Oau.  Juliflone,  Endl, 


AIL  Rhamnales,  Ufuii, 
Benth,  d  Hook, 


486.  IXatpnati*, — Trees  with  watery 
juice*  alternate  leaves,  stiptiles,  ]x*rfect  or 
ni*»na*ciously  pdygamous  flowf*r^ ;  peri- 
anth free,  membmnous,  campanuJatH  or 
irregular  (Hff.  410);  stamens  dt^tinite; 
filaments  straight  or  moderately  incurred 
in  the  bud ;  ovary  free,  1  -2-cel(«*d  ;  styles 
or  Pligmas  2;  fruit  a  singk*  samara 
(f)g.  411 1  or  a  drupe;  seed  nuKjit^nded, 
with  HtUe  or  no  albumen;  radicle  su- 
perior. 


CoA.  Urtiea)e«y 
Fig»  410.  Fig, 
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Tribe  1.  Celteje.     Ovary  l-celled. 
Celtis,  Toumef. 
Mertensia,  IT,  B,  K 


Illustrative  Geneba. 

Tribe  2.  Ulme^.     Ovary  2'Celled, 
Planera,  Gmel, 
Ubnus,  L. 


AfllnltiM,  fte, — These  plants,  chiefly  natives  of  northern  countries,  are 
very  closely  related  to  the  Artocarpea  and  other  Urticaceae,  scarcely  distin- 
fniished  by  any  general  character  except  the  polygamous  structure  of  the 
flowers.  They  are  timber- trees  with  bitter  astrmgent  bark ;  Ultnus  cam- 
pedris  is  the  common  Elm-tree,  U.  montana  the  Scotch  or  Wych  Elm. 
Celtis  australisj  called  the  Nettle-tree,  has  a  drupaceous  fruit  of  astringent 
quality. 

Order  CXXVIII.  PLATANACE^.     The  Plane  Order. 

Class.  Juliflorae,  Endl,    AH.  XJrticales,  Lindl.     Coh,  Urticales  ?, 
Benth,  et  Hook. 

487.  Diagnosis. — Trees  with  watery  juice,  alternate  palmately  lobed 
leaves,  sheathing  stipules,  and  monoecious  flowers  in  separate  and  naked 
globular  heads,  destitute  of  calyx  or  corolla ;  the  fruits  consisting  of  heads  , 
of  clayate  1-seeded  nucules  furnished  with  a  bristly  down  along  the  base ; 
seeds  solitary,  rarely  2,  pendulous ;  embryo  in  very  thin  albumen )  radicle 
inferior. 

Illustrative  Genus. 

Platanus,  L. 

AfllnltiM,  Ac. — The  Plane-trees,  natives  of  North  America  and  the 
levant,  naturalized  in  our  parks  and  squares,  are  chiefly  remarkable  for 
the  beauty  of  the  form  and  f()liage.  The  structure  of  the  inflorescence  is 
amentac€K)us  as  regards  arrangtMuont  and  the  absence  of  envelopes ;  but 
the  ovaries  are  like  those  of  Artocarpe{p,  from  which  thev  are  divided 
chiefly  by  the  achlamydeous  flowers,  the  inferior  radicle,  and  the  presence 
of  albumen  in  the  seed. 


Order  CXXIX.  JUGLANDACE^.     The  Walnut  Order. 

CXass.  Terebinthina?,  Endl.     All.  Quemales,  Lindl. 

4^.  Diatjfio.*is. — Trees  with  alternate  pinnate  leaves,  without  stipules ; 
the  sterile  flowers  in  catkins,  with  an  irregular  perianth;  the  fertile  soli- 
tary, or  in  pniall  cluster*,  with  a  n'gulnr  ii-Tj-lorxMl  perianth  adhering  to 
the  incompletely  2— 4-celh'd  ovar}',  with  only  1  erect  ovule.  Fruit  con- 
sisting of  a  dohiscent  husk  enclosing  a  woolly  shell,  containing  a  large 
2-4-lobf^d  orthotropous  exalbuminous  seed;  cotyledons  oily,  sinuous; 
radicle  short,  superior. 

Illustrative  Genera. 
Juglans,  L.  \  Carya,  NvU, 


flTSTEMATIC  BOTANY. 

Ainnltics,  Ac — A  ?niall  but  well-miirked  larnupj  neftriy  related  to  Cupu- 
lifeni%  but  dirterliij.''  in  tht'  solitary  ovule  anil  in  tli^^  absiience  of  a  cupule. 
From  tht*  r*^siiiou,s  juice*  and  piimnte  leaves,  tliey  bftve  been  re|rarded  a* 
allied  to  Terebintbaet'n* :  but  the  hai*}r  have  petid*,  a  free  ovan',  and  curved 
o^'ule.  Tbe  Walnut  {Jm^htnj*  rrtfifi )  is  a  welI-kiioi\Ti  exaniple  of  the  Order. 
Tbe  wood  of  tiiij*»  as  well  fw  uf  ,/,  tiif/rtt,  is  valued  by  oarpeuters.  The 
nuta  of  J.  cineren  are  cidled  Butter-nut^  m  Cmiada.  Vatya  alha^  the 
Hickory  of  North  America,  has  tougb,  elastic  wood  and  an  edible  nut,  ad 
also  has  C  aHpetformi*. 


Orber  CXXX.  CITPULIFERiE,     The  Oak  Order, 


dann.  Julitlone,  Endl, 


All  Quern  ale*,  LindL 


Coh.  Amentalea, 


489.  Dlagmy^is, — Trees  or  shrubs  with  alteniate  simple  feather- 
Yeined  leaves,  and  deciduoua  stipnlea  ;  mompcious  flowen*,  the  barren 
in  catkins  or  clustered,  the  fertile  solitary  or  clustered  and  furnished 
with  an  involucre  which  forma  a  cup  or  covering  to  tbe  flowers 
(fi^^  413) ;  (^fttaraens  5-20,  inserted  at  the  base  of  scales  or  of  a 
membranoas  perianth  ;  $  ovary  crowned  by  the  rudimentary  toeth 
of  an  adherent  calyx,  3-  or  more* celled  {fig.  412) :  stigmas  nearly 
sessQe  ;  ovules  solitary,  or  2  in  a  cell ;  fruit  a  1 -celled,  woody  nnt, 
more  or  less  enveloped  by  the  involucre  (cupule),  containifig  1  or  2 
feeds  (the  re«t  beingr  abortive),  destitute  uf  ulbumeu  ;  cotyledons  huge 
and  fleshy ;  radicle  minute,  superior. 


I 


Fig,  413. 


Tm.  4ia. 


Cirpiiitttp  X. 
Coiylns,  L, 


IlXrSTttATIVR  OSMCHA. 

Fagua^  Xi. 
Castaneii,  Gmin, 


Quefctit,  Z. 
OsUra,  iSpop, 

I, — Relat ed  t  o  the  C rticaceic ,  bu  t  d  i  ffe ri n g  in  th e  in feri w»  i 
OtUfrd  ovary  and  in  the  character  of  th*^  fruit*  and  j^eedn.  From  Il^lu 
and  Salicjiceii?,  to  which  they  aru  rlowly  sUitnl,  lhi\v  an^  iM»™irat*Hl  ' 
inferior  position  of  tht»  ovary.    Some'  authors  separate  tnc  Copyfi 


INCOMPLETE.  355 

firom  Cupulifene  by  reason  of  the  achlamydeous  male  flowers  and  of  the 
leafy  cupule  of  the  female  flowers  of  the  former. 

Dtrtrilmtloii. — A  large  group,  the  members  of  which  are  for  the  most 
part  natives  of  forests  of  temperate  climates. 

QuAlitlM  and  Umi. — Timber- trees  of  great  importance ;  some  also  having 
edible  fruits ;  the  bark  and  other  parts  more  or  less  astringent.  QitercuSy 
a  very  extensive  genus,  includes  Q.  HobuKy  British  Oak,  of  which  there 
are  two  varieties — Q.  sessUiflora,  Durmast,  and  Q.  pedunadata,  Q.  Stther 
furnishes  cork ;  Q.  jEffUops  has  large  rough  cupules,  extensively  used  by 
dyers  imder  the  name  of  Valonia  ;  Q,  cocdfera  is  the  Kermes  Oak ;  Q. 
Uncioria  furnishes  Quercitron  Bark ;  Nut-galls  are  produced  by  the  attack 
of  an  insect  on  Q.  infectoria ;  Q.  Ilex  is  the  Holm  Oak,  or  Evergreen  Oak 
of  our  shrubberies.  Between  200  and  300  species  of  Quercus  exist,  some 
of  which  have  edible  fruits.  Corylm  AveiJa/tais  the  Filbert,  or  Hazel; 
Castanea  vesca,  the  Sweet  Chestnut ;  C,  americana  produces  a  smaller 
nut;  Fagus  sylvcUicay  the  common  Beach,  has  a  valuable  hard  wood, 
as  also  Carpimts  Betulmf  the  Hornbeam ;  and  Ostn/a  vinjimca  is  called 
Iron-wood  in  North  America.  Oil  is  obtained  by  pressure  from  the  seeds 
of  the  Beech  and  the  Hazel ;  the  Nut-oil  of  the  latter  is  largely  used  by 
painters. 

(Mybicaceje  constitute  a  small  Order  of  shrubs  with  resinous-dotted 
often  fragrant  leaves ;  niona^cioiis  or  dioecious  achlamydeous  flowers,  both 
kinds  in  short  scaly  catkins  ;  stamens  2-1(5;  ovary  1-celled,  with  1  erect 
ovule;  fruit  drupaceous;  embryo  without  albumen;  radicle  superior. 
They  ditfer  from  the  other  amentiferous  Orders  in  the  simple  and  free 
ovary;  they  are  also  related  to  Urticaceai,  but  difl'er  in  the  amentaceous 
inflorescence  and  in  the  structure  of  the  seed.  Thev  have  many  noints 
in  common  with  Juglandacero,  but  difler  in  their  achlamydeous  flowers 
and  superior  ovar>'.  They  are  aromatic  shrubs  or  tn*es,  with  tonic  and 
astringent  properties;  and  wax,  resin,  and  oil  are  obtained  from  them. 
Myrica  Gate,  the  Bog-Myrtle,  or  Dutch  M\Ttle,  yields  an  aromatic  oil 
and  secretes  wax ;  3/.  ceriftra,  the  Wax-M vrtle,  secretes  a  gr*Hin  wax  ; 
( 'i/mptonia  a^ttleniifulia  is  used  in  ca«*e3  of  diarrhoea  in  North  America.  The 
fruit  of  Myrica  sapida  is  eaten  in  Nepal.     Genera :  Myn'ca,  Comptonia.) 


Order  CXXXI.  BETULACE.E.     The  Birch  Order. 

Class,  Juliflorffi,  Endl.     All.  Amentales,  Lindl.     Coh,  Amentales, 
Bvtith.  et  lliHik. 

490.  Diagnons. — Trees  or  shrubs;  monoecious,  with  both  kinds  of 
flowers  in  scaly  catkins,  2  or  .S  under  each  bract  (scales  of  the  flowers 
whorled  in  Abut*) ;  ovary  2-celled,  2-ovuled,  ripening  into  a  dry,  1-celled, 
1-seeded,  often  wingt»d  nut,  without  a  cupule ;  seed  pendulous,  exalbu- 
miuous ;  radicle  superior. 

iLLrsTRAxn'E  Gkxkra. 
Betula,  Z.  |  Alnus,  Z. 

*a — This  small  Order  is  distinguished  from  Cupulifene  and 
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Jug^landacesB  by  the  free  ovary,  and  the  regiilBr  occurrence  of  2  carpels  in 
ih^  ovary,  one  e(^lU  howt'ver,  Imiv^  ii.^ually  oblitt^rated  in  tlie  fruit  From 
SftlicaceiG  thej  differ  m  the  2  celb,  and  bj  the  solitary  ovule  in  each  celL 
These  plante  bdonjff  chiefly  to  teinperiite  and  cold  clinmtes ;  Th'tula  nana 
sod  Amw  macma  lorin  dwarf  sbruDB  further  north  than  any  other  woody 
plttota,  except  &tniiH  Willows.  The  bnrk  k  rt/^ardHl  «s  t^*nic  and  a^trin- 
gent.  and  iin  enipyreuoiatie  oil  h  ohtain«^d  from  thai  of  the  conmion 
Bircfte'?  Betulti  alhn  and  tjlutmoAay  which  gives  the  pecnliar  odonr  to 
IluBSiia  leather.  Th«  biirk  of  B.  pHptjracfa  is  u«ed  for  makin;?  baskets 
and  many  other  articles  in  North  America.  The  sap  of  B.  fttha^  m^rOf 
and  Imftt  yidda  sugar  at  certain  e^a.'^oua,  Altttiit  ijbdimmi  is  the  common 
Alder  ^  ita  wood  is  esteemed  for  work  to  remain  under  water,  and  tor  tho 
maimfdcturo  of  chiircoal  j  the  leaves  am!  feimile  catkins  are  sointmraefl 
lued  by  dyers. 


I 


Order  CXXXII.  SALICACEzE.    The  Willow  Order, 


CIm».  JuMor®,  Endl 


AU.  Amentides,  LineU. 
Bmih,  H  Book, 


Coh,  Amentaletf 


491.  Dia^tmi. — Bicpcionstreea  orBhrubs^ 
with  both  IciiuU  of  ilowers  in  catkins,  one 
tinder  each  bract,  en  tire  ly  d  eMi  lute  of  en  ve* 
lope^,  or  with  a  membranoiL^  cup-like  peri- 
anth (fijr.  414);  the  fruit  a  1-celled  and  2- 
Tftlved  pod,  containing  numerous  f^.^a^ 
clothed  with  long  silky  down ;  no  albumen ; 
radicle  inferior. 


Fig.  414. 


# 


of  P^ulua, 


Illustbativk  Gkkera. 


SaliX;  Z, 


I 


Populus,  L, 


,  inu — This  amentiferous  Order,  conaiuting  of  hut  two  genem, 
one  of  which,  Saliv,  i»  rich  in  epecies  t»  at  one«  dtstinfnii»hablt?  hj  the 
2-valved  fruit  having  numerous  «eed»  clothed  with  silky  hatm.  The 
2-carpellary  ovnr\'  and  the  inflor»-«cence  connect  them  closest  with 
Betuuice!i5.  Tlie  NVillows  (Salix)  and  Poplars  (/V/;jw/ii.<)  belong  to  Um' 
perate  and  cold  cliniate.s.  Some  are  valuable  for  their  timWr ;  the  young 
eho«itA  of  Willows  furnish  material  for  hrtj^ket-work ;  and  the  bark  haa 
usually  febrifuge  properties,  depending  on  the  presence  of  Salicino,  /\>pv- 
b4M  miffra  ia  the  common  lUack  PopW.  of  which  the  LomlMirdv  Poplar 
appears  to  be  a  fkstigiate  variety;  P.  tmmtht  \&  the  Ai^pcn;  P.  nlm  ii 
the  Abele,  or  White  Poplar.  Sa)ir  bohf/kmim  is  the  We*^ping  Willow; 
Sallows  and  Osiers  are  the  fthootj*  from  p«illflrd  ft  turn  ps  of  Sftltx  tnmtmi/a, 
viUUinOf  &c. ;  Stttir  aiha  is  the  ordinary  Wilhtw-tree  found  by  ri ver-«id««i* 
^Villow-wood  is  used  to  some  exltnxl  in  tunung,  on  account  of  ita  white 
eolooTi  and  it  ia  e»t<;emed  for  nmking  cbiucoaL 


A 
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Order  CXXXIII.  CASUARINACEiE. 

Class,  Juliflone,  Endl,    All.  Amentales,  Lindl, 

492.  Diagnosis. — Pseudo-leafless  trees  with  pendulous,  jointed,  striated 
branches,  the  nodes  sometimes  with  short  toothed  sheaths  (whorls  of 
leaves) ;  flowers  in  spikes,  achlamydeous,  diclinous ;  the  barren  flowers 
in  loose  spikes,  with  2  bracts  and  2  sepals,  the  latter  adhering  at  their 
points  'j  stamen  1 ;  anther  2-celled ;  the  fertile  flowers  in  dense  spikes  or 
neads,  with  2  bracts ;  ovary  1-celled,  with  1-2  asfcending  ovules ;  seeds 
exalbuminous,  with  a  superior  radicle. 

Illustrative  Genus. 
Casuarina,  L, 

AfflnitiM,  *a — A  small  group  consisting  of  trees  of  remarkable  aspect, 
the  branches  having  much  the  appearance  of  the  branched  Equiseta.  The 
jointed  stems  and  aoortive  leaves  connect  them  also  with  Ephedra  among 
the  GjTnnosperms,  to  which  they  approach  also  in  the  very  reduced  cha- 
racter of  the  flowers.  They  acquire  large  dimensions ;  and  the  wood  of 
their  trunks  becomes  very  solid  and  heavy.  The  greater  portion  of  them 
are  natives  of  Australia,  where  they  are  called  Beef-wood  trees,  from  the 
red  colour  of  the  timber. 

(Chloranthace^  constitute  a  small  Order,  having  the  following  cha- 
racteristics. Herbs  or  uuder-shrubs  with  jointed  stems  swollen  at  the 
nodes,  opposite  simple  leaves  with  sheathing  stalks  and  minute  inter- 

Setiolar  stipules ;  flowers  iu  terminal  spikes,  aclilamydeous,  hermaphro- 
ite  or  sometimes  diclinous,  with  a  scaly  bract;  stamen  1,  or,  if  more, 
coherent  and  definite ;  ovary  1 -celled,  1 -seeded;  seed  pendulous;  embryo 
in  the  apt'X  of  fleshy  albumen ;  radicle  inferior ;  cotvledous  divaricate. 
Nearly  related  in  general  character  to  Piperaceje,  but  diflering  from  them 
and  from  Saururacea?  in  the  absence  of  the  double  endosperm,  the  embryo 
being  i^ithout  the  "  amniotic  sac  ;'*  there  is  a  more  distant  relationship  to 
Urticacea?,  and  perhaps  some  affinity  to  Ix)ranthacett?.  The  plants  are 
tropical,  commonly  have  fnigrant  proj^erties ;  and  the  roots  of  Cnloranthus 
ff^  if  talis  and  brachystacht/s  are  esteemed  as  tonic,  febrifuge  medicines  in 
the  West  Indies.  The  species  of  JMi/oamfnn  have  similar  properties. 
The  leaves  of  Chlorauthus  invvnspicnia  are  occasionallv  used  to  flavour 
Tea.) 

Order  CXXXIV.  PlPERACEiE.     The  Pepper  Order. 

Class.  Piperitir,  Endl.    All.  Piperales,  Lindl.     Coh.  Piperales,  Benih, 

ft  Hook. 

493.  Diagnosis. — Shrubs  or  herbs  \i-ith  jointed  stems;  opposite, 
whorled,  or,  by  suppression,  alternate  leaves ;  stipules  absent,  in  pairs. 
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or  singly  opposed  to  the  alternate  leaves ;  fiowera 
Bplkod,  hc?rmiipliro(iite  or  dioi'cious^  aclilamydeous,  in 
the  axil  of  a  brad,  with  which  they  are  sometimes 
confluent ;  stamens  2  or  more ;  anthers  l-2-celle(l ; 
ovar}'  free,  simple,  1-celledi  with  a  single  erect  or- 
thotroiKius  ovule  ;  fruit  somewhat  He^hy ;  seed  erect, 
with  the  embryo  in  u  diutinet  a  fie  (timnioa)  at  the  top 
of  copiaiis  albumen  (fig.  415);  radicle  superior. 


Peperomift,  J?.  ^  P, 
Miicrupiper^  Miq* 


IH^UBTRATrTE  GeNEBA. 

Chaviear  Miq. 
Cuhebai  Mig, 


Piper,  L, 
Artoathe,  Mtq, 


I 


Amnltl«i,  ic* — The  sitems  of  eome  of  the  Piperace4e  present  so  irregukr 
a  ft)rTii  of  arrangt-ment  of  the  wood^  that  some  author?*  have  repurded 
them  as  l>eli»upiiig  to  tlie  Mnncn'otyledunoaHi  ela^s ;  but  thi^  t^tmcturo  is 
not  exactJj  tliat  of  the  Monoeotyledons,  and  thifv  have  a  dicotyledonooa 
embryo  and  reticulate-veined  articulated  leaves ;  they  mayi  however, 
be  rt*giirded  as  counectiug  the  two  Cla*«8t\«  ihroug-h  Anicea%  thnrujiitilve* 
somewhat  aimnuiloux  fanin^  of  ^lonnciitvledou''.  The  chit'f  peculiaritv  of 
the  wood  is  thy  pi\it*euce  of  woody  buadlt'*  ( sometime 8  tunning  a  complete 
rinj^)  in  tlie  pith»  Their  nearest  ivlations  are  Chlorantba«-eie  and  Stturu- 
raeeje ;  but  they  diiler  from  thf  fumit^r  in  the  t»a<"  of  the  embtro,  the 
erect  Sfvd,  and  the  alternate  leaves ;  from  the  latter  in  the  f^imple  ovary 
and  the  absence  of  stipules.  They  are  mor*j  distantly  related  to  Urti*- 
cacefli. 

DlAtritratioQ. — A  lar^  Order,  the  specie/*  of  which  are  for  the  mostjHUt 
tropical ;  mo»t  abundant  in  the  hottest  parts  of  America  aod  of  the  J^U   fl 
luaiau  islands,  in  damp  nituation:^.  H 

QuaiiUoa  and  Ums. — Pun)A<nt  and  arutnatie,  more  or  leM  Mtriagvod   H 
or  uartotic.     Black  Pq>pt*r  cnnsii^U  of  the  drifxl  fruit«  of /Wr  niJ^frmN ;   H 
White  Popper  is  tht*  samv,  with  the  ili'shy  epiearp  removed  by  wuJiii^.    H 
Long  Pepper  consists  of  the  drie<l  spikes  or  Chan'ea  ItmlmryhH  {I^iMe    H 
lonffvm  \ ;  utht*r  siKTi^w  of  Chttviva  are  UR*d  in  India  and  Tr*»pical  Antencm, 
tilth  ArtmUhe  aaunctif  &c.    The  leaves  of  Vhavicii  Bvih-  are  cltewed^  mixed 
with  tWvvA  of  the  Iletvl  Nut  (ArcfHt  oi^^raei^i)  and  lime,  by  thi*  Malnyii  and 
other  ludiun  race?.    The  ripe  fruits  of  dtbt'bit  offtcintiiiM,  cammi^  IVniiiekmf 
&c,  form  Culx'liH,  or  Cu1h4xm  PeppT,  and  have  aromatic,  tslimuhuii,  aod 
purgative  properties;    Artanlfw  eUnuftiia  and  aduttcii  are    snid   to   li«v0 
simibir  virtue*.     Mactopincr  mrthjutuntm^  the  Ava  or  Ka\a  of  the  Soutlw 
Sen  I^Iand.'*♦  has  powerful  narcotic  proi>ertie*.     The  leave*,  i»r  powdtarad 
leaves  {y^  AHmdht  vlom/nta  are  alf*o  eHteettieJ  t\»  a  ?typlic»  knot\ii  bv  UlO 
name  of  Matico,  in  South  America  (other  p1»ijt>*  arealno  called  by  thii 
name,  *iuch  as  Eumtotmm  ijhitlno^tm),     Mo«t  of  the  plaiitA  of  this  Order 
powoM  some  of  the  above  properties,  mor<»  or  \vm  powerfully  niarked ; 
Aftanthfi  erocata  yields  a  yellow  d}'e,  obtained  from  Ine  spikes  of  fruit. 

(8ArROiACE^«  constitute  a  small  group  of  aqtiatic  or  marsh  plantdy 
of  North  America,  China,  and  North  India,  related  to  l^pc*niceiet  but 
dificriug  in  the  compound  qvmim  tad  ttipuilAt^  leaves  and  wood  daatitutf 


mCOMFLET^. 


359 


of  billies  in  the  pith.  Tbej  aro  more  or  lesa  acrid,  Saururm  im'mmi  It 
eometimea  ufied  in  medicine,  an  irritating  cataplasm  Wing  made  from  tJie 
root.) 

(CERATorHYLLACBJB  ftTC  aouatic  bcrbs  with  wliorled,  finely  dissected 
leaves,  and  minute  axiUarv  and  8e^t*ile  montBcious  flowerw^  witliout  lioral 
envelopes^  but  with  an  K-l2-cleftinvulucre  in  plat^f  of  a  calyx;  thi?  fertile 
tlower  ia  merely  ft  simple  l-iH'llt?d  ovary,  with  a  suspcndeU  orthotropous 
ovule  ;  the  seetl  tilled  by  a  hip:bly  developed  L*mbr)'o  with  2  eotvledtms  and  a 
conspicuous  plumide;  radiclo  very  short,  inferior.  Tbe  |f»>«ui«  Ceratofthi^l" 
lym,  of  wbicti  !»i>mi>  authors  descsribe  6  apecies,  while  others  rtnluce  them 
to  1.  cou.^titut4Js  this  Order,  comiisdng  of  aquatic  pknt.s  witli  whorls  of 
leaves^  liud  having  almost  the  appearance  of  aome  Confen  oid,  Tlie  i^lationi 
of  CrraUqih^Uum  are  obscure:  it  ba.-^  been  connected  with  lheIIiilorai.rti«.*e<B 
froiD  it*  reaeniblance  to  Mxfriophyllum^  wbilt*  Lindley  places  it  pnsvi^^ioually 
among  his  Urticales.  The  modt  n'niarkable  point  is  the  i^tmcture  of  the 
eeed,  which  is  exalbuminous,  and  conHiHtsf  principally  ai  2  tleshy  cotyle- 
dons, initide  which  stand  a  decussating  parr  of  leave.*,  and  within  these, 
siifTDunded  by  withered  endoi%pemi-cell>i»  is  the  pbooiiie,  Ijcaring  a  whorl 
of  leaver  aepimited  by  a  sihort  iDteniixie  from  the  second  pair.  In  the 
highly  developed  state  of  tbe  plumule  they  resemble  Nrhimhium.  They 
arr*  fniind  in  dit«*lu^-i  kc,  throughout  the  northern  hemi^pbere,  ajid  they 
have  no  active  properties.) 

(CaLLTTRTCHACKJe  are  small  aqufitic  annuals,  ¥ntb  opposite  entire 
ItBvea,  and  solitary  polrgAnious  axillary  flowers,  without  any  proper 
floral  en velopcf* ;  fruit  4-1  obed^4-ce lied  »4-ieeded;  iw^xxls  peltate ;  embryo 
inverted  in  tue  axis  of  fli^liy  albumen  ;  radicle  very  long,  wujierior.  T&is 
(htier  consiKt**  of  tbe  genus  CtiUitnchcj  comprehending  the  Starwort*  of 
our  freshwater  poob^  of  which  tt  *«pM'ies  *»ccur  in  Lurope  and  North 
America,  Tbeir  flowers  are  m  simple  that  it  is  diHicult  to  settle  their 
atfiuitie'4.  Some  regard  lb  em  as  related  to  liifjfturu^  among  the  llalom- 
gmccic  ;  hut  they  appear  to  be  truly  achlamydeou.^,  whence  others  consider 
them  allie^l  to  Euphorbiace^,  from  which  they  ditfer  only  in  their  4- 
lubed  ovarj'  and  in  tbe  structure  of  the  seed.  They  hav«  no  known 
prupertieis,) 

(PcmosTHMACEJE  «re  aqnaiica,  growing  on  stones  in  frmh  rimuiog 
water,  with  much  the  aspect  of  Seaweeds  or  Mosses  ;  the  minute  flowers 
bursting  from  a  spathe-lilce  involucre;  perianth  0  or  of  3  sepals  ;  stamens 
I  or  many»  hypog^nouj^;  ovary  compound^  ^-d-CeUed«  with  -*-»'<  sttgruaa; 
ovul**s  nunicTous :  fruit  a  many-seeded,  ribbed  Cftptnle,  the  placentatioa 
of  which  Ih  axile  or  parietal :  seeds  exalbuminouit,  with  a  straight  embryo. 
This  u  ft  group  of  very  curious  plants,  ha\~ing  a  distinctly  l^icutyledonoiu 

'  liiit  much  the  habit  of  the  Monocotyledono us  Nai'adac^io!  LLndlej 
:iem  as  tvlattfHl  to  ElatinaeeiCt  or  pos^bly  to  IHantaginacea*,  by 
wuv  oi  Lttiorvlla.  Ilyrlrontuchyn  is  diclinous,  the  other  gi*nera  perfect. 
In  some  of  the  gent^ra  there  is  no  real  distinction  betwi_^n  stem  and  leaf, 
thi*  i>)tructurs  being  analogoim  to  a  thallus.  They  an^  mt:^t  numenius  in 
hkiuth  /Vniflrieft ;  some  oociirin  India ;  one  in  North  America.  They  have 
no  active  pvopartt^s;  but  some  speciee  of  Lacis  are  used  for  food  on  the 
Bio  N«!gro  and  oihiar  parts  of  South  America.) 
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Order  CXXXV.  B.lL.iNOPnORACE^. 


CZfiM.  Hhiz&DthecBf  EmU, 


Class.  Rhizogene,  Lm4il 
Iknth,  id  Hook, 


Coh.  RhizsLnth 


494,  DiafffiosU* — lloot-paraaitcs  with  amorplious  fungoid  sterns^ 
dostitnta  of  leaves,  noTcr  green,  with  deshy  Biibt4?rnineous  rhusorxios  \ 
or  tubers,  and  naked  or  scaly  peduncles  bearing  spiken  of  tiowers; 
flowers  mostly  ynisexual ;  m^ile  tiuwers  conspicuous,  with  a  tubular 
entire,  slit,  or  *_i-5-lobed  perianth,  valvule  in  the  bud  ;  stamena 
usually  3-5,  more  or  less  connate,  or  distinct ;  female  flowers  very 
minute ;  perianth  with  the  tube  adherent^  and  rao«*tly  without  a 
limb,  or  2-lipi>ed ;  ovary  inferior,  mostly  1 -celled ;  styles  2  ;  oTuIe 
solitary,  pendulous  ;  fruit  a  small,  compressed,  1 -seeded  nut;  seed 
with  hard  granular  albumen  and  a  lateral  amorphous  embryo. 


IlXUBTBA- 

Bftlanophora,  Ford, 
Cynomorium,  Mich* 


Qenkba, 

Sarcopbyte,  ^wr 


lomorium,  Michel,        \        ]lelo8iij//(f*cA 

«,  Ac— The  peculiar  partimtic  habit  and  fungoid  texture  of  the 
plants  of  thiH  and  the  two  Huccceding  Oniors  have  induced  many  authanp 
to  separate  them  tnmi  rdl  other  FlowtTJiig  plantH  aa  a  di^jtiiict  cltuis;  but 
the  gToiinil'*  of  this  separation  i^eem  iiiitt'imbR* :  parasitii-m  ucciu*s  in  plAuU 
of  the  most  varied  structure,  and  this  clioructer  ut'  habit  in  not  t?veii  of 
ordinal  value.  The  structure  of  the  sitems  ol"  JiHltinophomceat  is  niert^Iya 
degraded  form  of  the  lHcotyledt>nous  typ*-s  and  the  Uowor*  iire  in  Uke 
manner  provided  wiih  all  the  rtrd  e^aentJiila  of  the  i'han»^rogar»iou*  struc- 
ture, since  the  ftcotybtlouon^  embryos,  upon  which  strt-iiM  h««  Xn^vn  hiidj 
occur  in  Orobauchaceas  < Jrchidftct'se,  and  vari<»u«  othiT  Oiden*.  l>r. 
Hooker,  who  has  most  elaborately  investigated  thih"  (Irder,  regards  tht*m 
HM  having  aflinity,  in  their  tlontl  atructun^s,  to  the  Halorugat^tMi;,  wlier**^ 
as  in  Hippttritf  we  lind  in  plants  not  parasitic  a  n.nluction  of  T lie  parts  of 
the  flowers  Bs  oonipli^te  a^*  that  in  Ci/nmnonittn,  They  are  cliisely  relat#!d 
to  Ommertt ;  but  oilier  in  their  parasitic  habit,  absence  of  leaves,  &e. 

Many  of  the  pbint,^  set»ni  lo  have  styptic  qualilies ;  Ctfttomarium  eocei' 
ntfUfn  was  formt-rly  bighlv  valued  by  surgeona  for  thiji  piirpone,  uudvf  the 
namo  of  Ftmtju*  mMrttjttn.  Some  have  very  di*agreeable  odour^  otbnm 
aro  enttm  like*  Mu»«h rooms.  They  occur  on  ibi?  ro<its  of  vnrious  IHcotr- 
ledonout  tn*t>»^,  cliieHv  on  the  nu^untaiuN  of  tnjpicid  couniri<^H»  L*<<(p«;iciany 
the  Aitdc^  and  the  nimaUyas;  a  few  iii^cnr  at  the  (*np**  nnd  oilier  paitA 
^Ikf  Afriea,  and  some  in  Auatmlia.  O/nomwitim  is  found  in  Malta,  Naitb 
'  Africa,  the  i<ovanty  and  the  Cuiiry  lidandii. 

(CYTinrAcrR^  are  root^pamait«0  of  Aingoid  t«xtur«f  with  perfect  or 

^IDomTteiouii  flowers,  solitary  ancl  sessile  or  i  ]N>itered  at  the  end  of  a  leal? 

Item;  perianth  3-4i-part«td,  anthers  opiuiiag   by   sht*;    ovary   inllerior; 

01  tdtsa  r&fy  numerous,  gromng  over  piirietiil  placentaa ;  fruit  ft  l-celli*d| 
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manj-aeeded  berry;  seeds  imbedded  in  pulp,  albuminous  or  exalbuminous ; 
embryo  amorDhous.  Cytinwi  hypocistis  (South  £urope)  is  parasitic  upon 
the  roots  of  OUtuBj  and  has  unisexual  flowers ;  Ifyanora,  a  Cape  plant, 
growing  upon  fleshy  Euphorhi<e  and  other  succulent  plants,  has  herma- 
phrodite flowers.  £xcept  in  habit,  they  have  very  little  connexion  with 
the  BalanophoracesB ;  and  from  Raiflesiacead  they  differ  in  the  d-merous 
structure  ot  the  perianth  and  the  longitudinal  dehiscence  of  the  anthers. 
These  plants  are  supposed  by  some  writers  to  have  a  connexion  with  the 
Monocotyledons  through  Bromeliace«B.  Cytinus  has  astringent  qualities; 
JRudnora  africana,  which  has  a  putrid  smell,  is  roasted  and  eaten  by  the 
Amcan  natives.)  i 


Order  CXXXVI.  RAPPLESIACEiE. 

CZows.  Rhizanthe®,  Endl.     Class.  Rhizogens,  IdtidL     Coh,  Rhizanthales, 
BeiUh.  et  Hook. 

495.  Diagnosis, — Parasites  of  fungoid  structure,  without  stems 
or  leaves ;  the  flowers  solitary,  sessile  upon  the  branches  of  trees, 
surrounded  by  scales,  perfect  or  dioecious ;  perianth  5-10-parted, 
with  a  circle  of  scales  or  a  ring  in  the  throat ;  anthers  2-celled,  and 
opening  by  distinct  pores,  upon  a  salvor-shaped  or  subglobose  column 
adhering  to  the  perianth,  numerous,  distinct  or  connate,  or  con- 
centrically many-celled  with  a  common  pore ;  ovules  verj'  numerous, 
growing  all  over  the  parietal  placentas  of  the  1 -celled  ovary;  firuit 
an  indehiscent  pericarp,  with  a  great  number  of  albuminous  or  ex- 
albuminous  seeds  with  an  undivided  embryo. 

Illustrative  Gensba. 
Rafflcsia,  R.  Br,      \      Sapria,  Griff,      \      Pilostyles,  OuOL 

AmnitiM,  he, — Some  of  the  Rafflesiaceie  occur  parasitic  upon  species 
of  Cistus  in  the  East  Indies,  others  on  Leguminous  plants  in  South 
America.  They  differ  from  Cytinaceie  in  the  absence  of  a  stem,  the 
5-merous  perianth,  and  the  porous  anthers.  They  are  sometimes  regarded 
aa  related  to  the  Aristolochiaceie.  B/tflesia  Amoldif  a  plant  of  Sumatra, 
ia  a  wonderful  object,  consisting  of  a  gigantic  flower  of  funffoid  texture, 
measuring  3  foet  across,  and  weighing  14  lbs.,  emitting  in  decay  a  smell 
like  putrescent  flesh.  This  and  other  species  seem  to  have  styptic  and 
astringent  properties. 


Order  CXXXVII.  ARISTOLOCHIACE.E,    The  Bikm- 
WORT  Order. 


C^au.  Serperttariie,  Endl    AIL  Asafale^^  Zindl 


49fy.  Dimfnmin,  — ^  Climbing 
shnilis  or  low  berths,  with  pprtbct, 
regular  or  irrefrulnr  tiowers ;  the 
conspicuous  single  tubuhir  peri- 
anth (figs.  410,  417)  (valvate  in 
the  burl)  adherent  below  to  the 
6-iielIeti  oviir\%  which  becomes  ci 
many-scHHU'tl  (J-cellcd  capsule  or 
berry ;  Btamens  *i-12,  raoro  or 
lasB  adherent  to  the  style  (tig. 
418):  anthers  adnatc,  exirorsc; 
ovules  numerous ;  seeds  albumi- 
nous ;  embryo  minute. 


Fig.  416. 


Fig.4ia 


Fit;.  417.  Frrwoth  of  ^4*tfrwm. 
Fi«.  418.  Oruyaadi 


iLLUsTnAxmE  Grneba. 

Afianmii  Tonmef.      |      AriBtolochia,  Tovmef, 

JUftnltlea. — Tbf  ternArr  structure  of  the  flowers  of  this  Order,  lO|^ 
with  an  iibtTmnt  structure  of  the  wood^  which  iirew?nt>«  no  conci 
riij;f!»,  Ht'i'iijH  tn  intUcate  tlint  the^e  phmts  have  ftmmtit*»  to  sueh  Mono* 
cotyl*Hbmi>iiH  On]tT8  h»  IHosrorfftcow,  nil  hough  ihfv  art?  reaUv  l^icotr* 
hHlnnous.  Their  more  inunediate  r»4ati(nii»hip8  un*  ob^^t-ure  ;  nio^l  authort 
connect  them  nrnriy  ^^"ilh  Xepenthaceie,  the  affinities  of  which^  agniny 
are  not  ch  arly  nmdt^  nut.  Their  **tAiijens  fltlhiTL-nt  to  the  *tyle,  distin- 
gimh  them  frtmi  all  other  Mitnctchlaniydeous  Orders, 

DUtribmion. — A  largf*  Order,  the  ppH-ic^s  of  which  tie  geoefaljj  dif- 
fttped  ;  nj*»8t  nunieroun  in  tropiciil  South  America. 

Qnalltlet  and  tJe««.— Some  of  the.«e  plant**  have  enjoyed  coiiiiidermldo 
reputafion,  having  junigent,  ardniHlir,  and  stimulant  quatiticfl.  The  Ari' 
MifJfH/iitr  take  iheir  name  from  the  root^  of  .,4,  C7rmatiti»,  {frntfa^  rottmdn^ 
and  others  being  iiwd  asi  imm*  nngogius.  A,  Sfrpt-ntttria^  Mrginioa 
5*niik<*-root,  fs  one  of  the  many  ^tpt'CiticK  for  Srj  ,  * 
machic  and  tonic.  It  ia  worfh  n«»tic«  that  *.en  i 
in  tliHVrent  foontric*  are  confidered  by  the  iiiiii^« 
in  ca*e«i  of  ^i]uke-biti\      Asarum  furrffftrum^  A^arnl  ,    ita 

leaves  were  formerly  much  iijked  in  a  f'nutf  employed  ; .» .  .m  i.^  v.i'  the 

i»yea,  Some  of  ihene  planta  nrc  vcrv  handwime  climlf  n*,  'witli  liirgi» 
cordate  leave*,  and  Finking  helmet -shaped  flow  era.  Those*  of  AnHo^ 
lothiit  cordaia  ane  large  enough  to  he  used  at  capa  hy  the  Indian  hoja 


I 


IN00XPLET2B. 


in  the  Brazilian  woods, 
largne. 


The  West-African  A.  Gcldteana  is  equally 


(Nepenthacejb  are  herbs  or  half-shrubby  plants  with  alternate  leaves 
which,  when  perfect,  have  a  long  stalk  terminating  in  a  pitcher  with  an 
articulated  lid  (tiff.  104^ ;  flowers  dioecious ;  perianth  4-merous ;  stamens 
coherent  in  a  soud  column ;  anthers  about  16.  extrorse ;  ovary  free,  4- 
angled,  4-ceUed ;  seeds  very  numerous,  attached  to  the  sides  of  the  dis- 
sepiments ;  embryo  in  flesny  albumen.  The  relations  of  this  Order  are 
at  present  obscure ;  most  authors  connect  them  with  the  Aristolochiaceie 
&c.  They  are  natives  of  swamps  in  the  East  Indies  and  China,  and  one 
or  two  are  found  in  the  Seychelles  and  Madagascar.  Several  species  are 
cultivated  in  our  stoves  on  account  of  the  curious  nitcher-like  organs 
which  are  developed  from  some  of  their  leaves  (§  101).  They  do  not 
appear  to  have  any  active  properties.) 
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Class  IL  MONOCOTYLEBONES. 

497*  AngiofipennoiLs  Flowering  Plants,  with  sterna  in  whicb  tb© 
woody  bundles  are  isolated  and  diffused  through  &  prirenchyma  in 
which  there  is  no  distinction  of  pith  and  bark,  the  individufU  woody 
bundles  never  being-  developed  further  after  the  fall  of  the  leavca  i 
which  they  belong ;  the  leaves  (very  commonly  sheathing  at 

Fig.  422. 
Fig.  419. 


Fift.  421. 


mg.4aKx 


Fif.  4|fii  LMf  ci  Gl4triomm, 
Vlf.430.  LcAforOiiiiwt. 
Fit.  491.  hmmi  or  S^t^»ri«. 


Tig.  433,  TvTOAry  fl<mpr  of  Xw«iiU. 
Fig.  42IS.  Dmcwo  ofdtU^K 


base)  generally  with  a  number  of  nearly  parallel,  straight  or  i 
ribfl  (fig.  419),  or  with  aimilar  riba  given  off  from  a  midnb  (fig.  420)| 
the  cross  voin^   suddenly  smaller  (fig,  421 ),   occasionally   netted-* 
veined :  the  fiowera  generally  with   three  organs  in   each  whorl 
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(figs.  422,  423)  ;  the  floral  envelopes  often  all  petaloid  or  all  green 
or  Bcale-like,  rarely  with  a  green  calyx  and  coloured  corolla ;  seed 
with  an  embryo  which  possesses  only  one  cotyledon,  usually  rolled 
round  the  plumule  like  a  sheath  (fig.  424, 6,  c) ;  the  radicle  (a)  never 
deyeloped  into  a  tap-root  in  germination. 

Subclass  1.  SPADICIFLOBuSl. 

498.  Monocotyledons  with  the  inflorescence  composed  of  flowers 
with  a  scaly,  incomplete  perianth,  or  achlamydeous,  often  unisexual, 
arranged  on  a  more  or  less  fleshy  spadix,  which  is  naked,  or  more 
frequently  enclosed  by  a  large  spathe. 

In  the  Palmaceae,  the  structure  of  the  flowers  approaches  that  of  Lili- 
ucem  in  the  next  Subclass;  the  Lemnacese,  usually  considered  the  lowest 
representatiyes  of  the  Aroid  type,  have  po  few  flowers  that  the  spadiciform 
peduncle  does  not  represent  this  structure  very  clearly :  but  it  is  surrounded 
Dy  a  spathe.  TaccacesB  resemble  A  race®  in  habit  (out  their  flowers  are 
far  more  complete) ;  hence  they  connect  this  Subclass  with  the  next 


Order  CXXXVIII.  PALMACE^.     Palms. 

Cfa$8,  Principep,  EncU.    All,  Palmales,  LmdL    Coh,  Palmales, 
Benth,  et  Hook, 

499.  Diagnosis, — Trees  or  shrubs,  mostly  with  a  simple  un- 
branched  trunk  (fig.  425),  occasionally  slightly  ramified,  with  large 
terminal  clusters  of  mostly  compound,  stalked  leaves,  the  stalks 
sheathing  at  the  base ;  flowers  unisexual  or  perfect,  'with  a  double 
3-merous  perianth,  on  a  mostly  branched,  scaly  spadix  enclosed  by 
spathe  (fig.  426) ;  stamens  6,  hypog}nou8  or  i)erigynou8 ;  ovary  of 
1-3  free  or  coherent  carpels;  ovules  solitary,  rarely  two;  fruit 
baccate;  seeds  with  a  minute  embryo  imbedded  superficially  in 
homy,  fleshy,  or  bony  albumen  (fig.  428). 


Chamicdorea,  WQld, 
Areca,  L. 

Ceroxylom  JH,  ^  B, 
Cazyota,  t. 
Calamus,  L, 


Illustuativk  Genera. 

Sagus,  Gttrtn, 
]k>raA8U8,  L. 
Lodoicea,  LabiU, 
Sabal,  Adans, 
Chamo^rope,  Z. 


Hhapis,  L,Jil 
Phobnix,  Z. 
Attalea,  H.  B.  K. 
Elais,  Jacq, 
Cocoa,  JL 


AABitlM,  Ac. — The  Palms  form  a  very  natural  Order,  including  a 
great  number  of  plants  Yar}'iug  to  a  considerable  extent  among  them- 
selves, but  separated  by  very  dij^tiuct  chaiactcrs  from  the  rest  of  the  Mo- 
nocotvleduns.  They,  as  a  rule,  assume  an  arborescent  character,  the 
•tern  Deing  formed  on  the  same  fundamental  plan  aa  those  ocfsicmally 
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OCPunfing  in  oilier  Ortliirs  of  Moiif>cotvledon«;  the  frtem  of  the  C«lftiiioi4J 
Palnia  bears  much  resemblaiicL*  to  that  of  the  Bamboo  amoiig  the  GMa«e§i 


Fig.  428. 


Fig.  425. 


Fijr.  4m 


i 


FIf.  m.  Trunk  EM  '  oT  Artt^*. 

Fi|f.  if*.  8p«(lll«»  »ii  <tti  m  ntl>ntre. 

Fi^.  429.  A  ThJLt,  with  hmii  li»p  |Hnrar|j  f  i>>  rrmovN)  to  tliow  thr  «mi|  mb^  ambg/0  (j^ 

the  forms  with  «ciiiTf»ly  dev<»1op**d  intcmml*^,  Tiiftrk»>d  ••xtenmlly  by  the  ] 
Bonn  of  the  fftllt^n  l»?ave-*«,  njjn**^  esspntially  with  those  of  Vttcca,  X*ti 
tktirrhtva^  &c.,  t^xr^mt  that  tht^  Hbroii#<  e">rticid  njgion  i»  littU*  dHii»)i>jieil,  j 
and  docH  not  exhibit  ^owth  by  muvH»i*«ve  Iftvers  a^  in  thosfl  plantji ;  tbp 
Myphi^ne$,  which  hnvp  a  branrh«»d  «t*^Tn.  M^m  to  mniify  in  thr  - 
an  the  Ff/Awrr^,  by  u  bifurcation  re«ultinfr  from  tho  oceii^ionnl 
meni  of  an  axillary  hud,  which  maDif»'*tM  a   power  of  ^owtn  .njuu, 
or  nearly  so,  t<i  that  of  the  terminal  bniL     The  nnnifioatiipn  of  tb*-  tnmkii  \ 
above  pround  h  a  rare  phenomenoTi :  hut  it  ii*  \^ry  common  for  i^uckers*  to  1 
be  *ent  out  from  the  ba^e**  of  the  sterna  btdow  the  soib  imitating  on  %\ 
lar;^  #«*ale  tb»»  ainvNO'iince  of  the  vonn^  bulb?^  aromnl  r)ir  Ti.-n nt   in    thi 
herbireoU'*  M  Ions.     The  par^^nehyraatous  .^n' 

in  which  the  r  ucture*  are  imbedded*  vane*  im 

flometimeA  it  becomes  ii^nified,  and  gives  a  i*f»lid  character  tu  the  trunk^i 
Aft  in  ih^  Coron-nttf  Pnlm  :  ^ometimea  it  i«  »oft  and  f*potijrv  intt^manr,  aj  I 
in  the  Saco*^'  iJ  at  certain  aea^on>«  witfi  »tairh,     Tli^j 

tpadiciforni  it-  u-^  from  witliin  a  larjre  folinceou^  «pathe^l 

ronnectft  the  l*:ilm»  with  tiie  Anir^nv  ii  ri  I ((tiNTi^hin  further  indJcntad  br! 
the  low  type  of  structure  of  the  il  r  1  ^  n     1>  j   <? ;  Dut  ihert*  k  m  gvncfnl  < 


SPADICIFLOBiE.  367 

tendency  to  union  of  the  sexes  here^  and  a  difference  in  the  position  of 
the  embryo  within  the  albumen, — not  to  dwell  upon  the  wide  diyersity 
of  general  structure  and  habit.     The  rejjiilar  ternary  arrangement  of  the 
flowers,  the  G  stamens,  and  the  3-carpellary  superior  ovary  approximate 
this  family  to  the  Liliaceae,  in  which,  however,  the  habit  differs  in  almost 
eyery  respect,  besides  the  ^at  diver^dty  of  the  fruits  and  seeds.     The 
inflorescence  of  the  Palms  is  in  some  cases  axillary,  allowing  of  indefinite 
growth  of  the  trunk  by  the  terminal  bud  ;  in  other  cases  it  is  terminal,  and 
the  flowering  of  the  plant  then  puts  a  period  to  the  term  of  growth  (some- 
timee  as  much  as  20  years^,  the  trunk  dying  after  the  ripemng  of  the  fruit 
(like  the  main  stem  of  tne  Atjave),  but  occasionally  perpetuating  itself 
by  subterranean  axillary  suckers.     8ometimes  the  axulary  inflorescence 
breftks  out  from  above  the  cicatrix  of  a  long-fallen  leaf,  on  the  bare  part 
of  the  stem.     The  flowers  are  generally  very  numerous ;  it  is  said  that 
the  male  inflorescence  of  the  Date  bears  1 2,000  flowers,  and  that  a  bunch  of 
some  of  the  South-American  Palms  will  bear  3000  fruits.    In  Alfonsia 
amugdalina  207,000  flowers  have  been  computed  on  a  single  spadix,  or 
600,000  on  one  plant !     There  is  very  considerable  apparent  variety  of 
form  and  structure  of  the  ripe  fruit  in  this  Order,  easily  reducible,  how- 
ever, to  a  single  tj-ne.     As  a  rule,  there  are  3  carpels,  either  distinct  or 
united  into  a  3-cellea  ovary,  each  carpel  commonly  producing  1  ovule ; 
in  CocoB,  however,  2  out  of  tho  3  crlls  are  rudimentarj',  and  thus  only  1 
ovule  is  developed  even  nt  first ;  in  Areca  and  others,  3  distinct  cells  and 
ovules  originally  exist ;  in  Chamtpro^.A  and   Pha'ukt  the  3  carpels  form 
separate  1-ovuled  pistils ;  in  BorassuSj  a  3-celled,  3-ovuled  ovary  exists, 
and  the  same  in  Lodoicva.     In  the  course  of  the  maturation  of  the  fruit, 
the  pericarp  becomes  variously  developed,  and  more  or  less  of  the  ovules 
or  ot  the  distinct  simple  ovaries  are  aborted.     In  Ok'm  the  pericarp  is 
developed  around  the  one  perfect  cell,  externally  as  fibrous  husk,  inter- 
nally as  the  woody  shell  of  the  nut ;  the  fleshy  part  of  the  nut  (hollow) 
constitutes  the  albumen  of  the  seed  surrounded  by  a  brown  testa ;  and  the 
embryo  is  lodged  in  a  cavity  in  the  substance  of  the  albumen,  at  one  side, 
near  the  base  (fig.  427).     In  Arcca,  2  out  of  the  3  cells  and  ovules  are 
abortive :  the  pericarp  ripens  into  a  fibrous  husk  round  a  solid  seed,  chiefly 
composed  of  nomy  ruminatt  d  albumen  (the  Areca-nut).     In  Chanutropt 
and  Phtpm'x^  1  out  of  the  3  simple  ovaries  ripens  into  a  berry ;  the  pericarp, 
becoming  the  pulp  (Date),  ctmtains  a  ''stone/'  or  seinl  which  is  a  solid  ma^ 
of  homy  albumen  with  th«»  embryo  imbedded  in  a  small  cavity  a  little 
beneath  the  surface  (fig.  428),  its  place  being  indicated  by  a  papilla  on 
the  surface.     In  Boran^us,  all  the  ovules  btx^ome  developed,  and  form  3 
flbrous  '*  stones  "  in  the  fruit.     In  Ijinloicea  it  often  happens  that  2  or  even 
3  ovules  coalesce  during  ripening,  forming  large,  hollow,  double  or  triple 
nutH,  of  the  same  character  as  the  Cocoa-nut,  enclosed  in  a  large  flbrous 
husk  (these  are  the  **  Double  (\»coa-nuta  "  of  the  Sevchelles  Islands). 
In  Saffti*  and  other  genera  the  ovary  is  clothed  with  imbricated  scales 
pointing  to  the  ba<e,  which  ripen  into  woody  structures,  forming  a  peculiar 
nard-scaled  coverincr  to  the  fruit. 

Distribution. — A  Targe  Onler,  consisting  of  about  a  thousand  species, 
chiefly  tropical ;  seance  as  regards  ppecies  in  Africa ;  a  few  advancing  into 
temperate  latitudes  in  North  America,  Europe  and  Asia,  and  New 
Zeaumd. 

QoAlitlM  and  Uses. — Having  (apparently)  no  noxious  properties^  the 
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rery  vAried  producta  of  thi«  nnljle  Order  of  plant*  render  them  of  an  im- 
portance tcj  m/m  w>eond,  perhaps,  only  to  tbftt  nf  the  Cereal  Graft?e*, 
Their  juices  and  Becretions  furnish  I'uif^,  starch,  oil,  wax,  and  renins  ;  fe^ 
mentatioD  of  the  jdirej*  of  many  produees  spirituous  liquids*     Some  h^^^ 

eiiilii**  fruits  of  ^Ti'at  importance  ;  the  fltireulent  bnd«  of  others  are      

a»  e.^eulent  vejjetabh^f* :  tlieir  k'avef»  ar*^  applieahle  to  countless  iiw^,  from 
thatching  hut^  to  plaitinfr  mat)?  and  hat*:  the  fibrous  suhstauce  of  the 
ahe^hin^  petioles  fumii=*h*'ii  material  for  cordape,  or,  "when  more  «olJd» 
supplies  a  valuable  suhr^titute  forhristleg  imd  whalt^bone  ;  the  fihrou?  htiaka 
of  tlie  inuU  atfbi^  textik^  matmals  ;  the  tTunlcs  of  aome  kinds  beeoBiB 
valuable  timber;  and  the  hrird  albumen  of  the  seeds  of  .^^vertd  kindiSiaTerf 
lajwly  u**t^d  for  turners*  work  connt*eted  with  cabin et-niakiD|if  &c. 

Saccharine  juiee*  furnish iog  sugaT  or  fermented  liquid,  according  to  tha 
Ufle  made  of  it,  i**  obtaitufd  abundantly  by  cuttino:  the  unopened  j^pathat 
of  Carijotit  urertfty  Cocftn  nt/nfera,  littramtin  fffihrfliformiJ^r  UnnptM  vinifen^ 
tSiifpia^ijf  fyl/'frtj/fl)  ffarvharifer^  Phatiix  m/in'jttt^,  Af nit  rift  a  fin*  fern  ^  £fmt 
ffiiineenAiSy  and  others ;  starch  is  obtained  abundantly  fTf:>m  the  centrsl 
pttienchyma  of  the  tnink  of  Sa^jm  IiimiMi,  Mdrt^j-t/km  /rriv,  Stu;tn*ruM 
sacchariftr,  I'haw.r  farmifrrrt,  kr.  Oil  IR  obtained  efpecinllv  from  the 
African  Oil-Palms  {Elais  ffttittfrfmx  and  E.  nu'lnfnnrnyiij^  the  mnts  b*nng 
crushed  and  the  oil  extra^^ted  from  the  albumm  by  hj>ilinj>  in  wat<*r; 
Cocoa-nut  oil  ia  obtaine<l  from  the  alhiniien  of  the  peed  ;  wax  is  wt- 
cr^'ted  on  the  lower  f»urface  of  tho  leavef?  of  CiHH'nneia  crrifrm,  on  the 
trunk  and  between  tlJe  leaves  of  Ctmxtfhn  tmdiroh.  Calif mv$  Draeo^ 
Jijfphfttu'f  and  others  have  a  resinous  matter  in  their  juices*  The  mo«t 
important  fruits  are  thone  of  the  Date  { Phatiix  fiacttfUftra)  and  the  CtK^o*- 
tlUt  (Cotm  nticifera) ;  the  fruit  of  }ft/ph€rnr  thehmra,  tbo  Efnptian  Douni- 

fjalm,  h  abo  eaten  ;  and  the  »eeda  of  Ar^ra  Cfftrrht  (Betel-nuts),  are  very 
aricrtdy  uatd  in  the  East  Indies,  fnr  chewinjLr  with  lli^  h'^tvc}*  of  the  Betel 
Pepper.  The  fruits  of  fiome  of  the  PalmM  are  acrid  (Cttrifuta^  Str;/Hm/t) ; 
the  acridity,  however,  in  removed  hv  Foakinp"  in  lime-water,  and  they  are? 
eaten  preferred  with  pun'ar.  The  tndfan  Cnbbrt;,re-palm,  of  which*  th^ 
bud*  are  eaten  biuli'd  like  rflbba^^,  ip  Arrra  oirntaa  ;  E^fterpt  montamt  in 
used  in  the  same  way.  Fibrous  .^'uh^tance  ia  derived  from  the  huf»k  of 
the  fjuit  of  the  Coeoa-riiit  f  CVir),  .4^frw¥iryf/ni  i^iiftjare,  Atftifra /umftra^ 
mad  others:  the  hriatle-like  PiaHMiiba  fibres,  usrd  for  hroomsj  ari*  from 
JjeopohUma  ISaMnh4t,  The  wood  of  the  Cocoa-nut  Viilmrt  i**  hard,  durable** 
and  luirid.*ome  f  Porcupine- wood ) ;  BoraMMtJn  fiiMUf**rtmH  yi^dds  what  t« 
called  Palm}Ta-wood.  Nuta  suitable  for  turning  ar^  affonletl  by  the  ecvtia 
of  Atiaka  fumftra  (CoquiUi*  nulsj  and  Phyie(qiha$  martu^mrpa  (Vegijtable 
Ivory ). 

Common  canea  are  tlie  f^terufl  of  Calnmm  Sripwnum,  Zahcea,  Jittdm' 
turn,  &c.  Partridge  eane*-^  used  for  walkin^*filiek^  itc,  an*  i*U'ins  of  jui 
unknown  I'alm,  The  petiolep  of  Cham*rrop»  hitmiliM  an-  U!<»ed  for  vvmlk- 
ing'-cAne«i  in  Italy  ;  and  the  fibre  of  the  Icnvt*^  i^f  thi«  plant  i.*  now  connn^ 
eittent^ively  into  upe  ta*  a  substitute  for  hon^e-hair,  The  for^jroinp  in  only 
A  brief  summary  of  snnie  of  the  b^^^t-knomi  uw'*"  of  lhe>e  plants  ;  Riniili^ 
product--  (Hid  Mpplirationa  are  connected  with  a  pn-at  number  of  other 
*iw*  i  Imw  here  menlionpd.     Seveml  ^specie.*  are  rulti\ati*<1^  for 

the  :  r  tht'ir  fulia(re,  in  our  stoves  :  and  some,  such  a*  ./i/ft<m  itptr^ 

iMIt*^  (  htttft*rro^t»  tjt^lm^  are  t^uffidenlly  hardy  to  be  grown  out  of  doots 
in  the  aouih  of  luiglaad. 
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Order  CXXXIX.  PANDANACE^E.     Screw-Pines. 
C^ezM.  Spadicifloree,  Endl.    All.  Arales,  Lindl. 

600.  Diagnons, — Trees  or  shrubs  of  Palm-like  habit,  but  often  dicho- 
tomoualy  branched,  with  the  leaves  sheathing  at  the  base,  imbricated  in 
3  spiral  ranks  j  flowers  numerous,  naked  or  scaly,  male  and  female  or 
polygamous,  arranged  densely  on  a  spadix  furnished  with  numerous  spa- 
thaiceouB  bracts ;  anthers  stalked,  2-4-celled ;  ovaries  mostly  grouped,  1- 
celled,  with  solitary  or  numerous  ovules  on  parietal  placenta:^ ;  fruits  with 
a  fibrous  husk,  1-seeded,  arranged  in  groups,  or  many-celled  berries  with 
many-seeded  cells ;  embryo  minute,  imbedded  at  the  side  near  the  base  of 
fleahy  albumen. 

Illustrative  Genera. 


Suborder  1.  Pandane^e.   Flowers 
naked:  leaven  simple. 
Pandanus,  l^.JU. 
Freycinetia,  Gaud, 


Subord.  2.  Cyclantheje.  Itowers 
mostly  with  a  perianth ;  leaves  fan- 
shaped  or  pinnate. 

Carludovica,  R,  8^  P, 
Nipa,  JRumph. 
I  Cyclanthus,  PoU. 

AlIlnltiM. — This  Order  is  related  on  the  one  hand  to  the  Typhaceae  by 
the  inflorescence,  which  resembles  that  of  Sparganium ;  on  the  other  to 
the  Palmacea;,  which  the  Ct/clanthea;  approach  in  habit  and  foliage.  The 
branching  stem  and  the  large  aerial  roots  of  Pandanus  (fig.  9)  are  ex- 
ceedingly curious. 

Distribution. — Tropical :  the  Pandanece  chiefly  in  the  East-Indian  Islands, 
Mauritius,  &c. ;  the  Cyclanthecv  American. 

QuAlities  and  Uses. — The  seeds  edible ;  saccharine  fermentible  juice 
flows  from  the  cut  spadices  of  Sipa  and  other  species ;  the  leaves  and  fibres 
are  used  for  cordage,  plaiting  hats,  &c. 

(Typhaceae  are  marsh-ht'rbs,  with  nen-ed  and  linear  sessile  leaves  and 
monoecious  flowers,  on  a  spadix  or  in  heads,  destitute  of  a  proper  perianth, 
which  is  replaced  by  3  or  more  scides  or  a  tuft  of  hairs ; 
stamens  1-0,  distinct  or  monadelphous;  anthers  innate;        ^^^'  ^^' 
ovary  solitarj-,  1-celled ;  ovule  solitary,  pendulous ;  em- 
bryo in  the  axis  of  mealy  albumen  (tig.  429);  rudicle 
next  the  hilum.  The  habit  and  general  appeai-ance  of  these 

Slants  resemble  those  of  Cyperaceaj,  and  the  hairs  of  the 
owers  of  Typha  are  anaU^gous  to  tliose  of  Eriophuntm  ; 
but  they  b«;loug  to  the  Araceous  tvpe,  and  the  structure 
of  their  inflorescence  approaches  clowly,  in  Sjxtryanimn 
especially,  to  that  of  Pandanacere,  which,  however,  have 
the  ripe  fruits  more  or  less  blended  into  a  ma«s.  There  ^^^^j-SloT*^ 
is  also  some  resemblance  in  the  intlorescence  and  in  the  *^^^ 

flowers  to  Platanacete.  The  plants  grow  in  ditches  and  marshes  in  meet 
parts  of  the  world.  The  rhizomes  of  Typha  contain  a  certain  amount  of 
starch,  and  the  young  shoots  of  Bulrushes  ( T.  latifolia  and  T.  angudi^ 
folia)  are  sometimes  used  as  esculent  vegetables,  like  those  of  Asparagus. 
The  abundant  pollen  is  also  nutritious,  and  is  made  into  a  land  of  bread 
in  Scinde^  in  ^ew  Zealand,  and  elsewhere.) 
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Order  CXL.  AROIDEiE. 

Class.  SpadiciflorsB,  EruB,    All,  Arales  and 
JuncaleSy  jLindl,     Coh,  AraleS;  Benth,  et  Hock, 

501.  Diagnom, — Plants  with  acrid  or 
pungent  juico,  simple  or  compound  (often 
veiny)  leaves,  and  monoecious  or  perfect 
flowers  crowded  on  a  spadix,  which  is  usu- 
ally surrounded  by  a  large  bract  or  spathe 
(fig.  430);  perianth  wanting,  or  of  4-6 
scales ;  fruit  usually  a  berry  ;  seed  with 
the  embryo  in  the  axis  of  mealy  or  fleshy 
albumen,  or  occasionally  exalbuminous. 

Illustrative  Genera. 


Fig.  4.30. 


Infloreflcence  of  Culla. 


Subord.  1.  ARACEiE.  Flowers  im- 
perfect: spadix  surrounded  hy  a 
spathe. 

Arum,  L, 

Colocasia,  Raiy, 

Caladium,  Vent. 

Dieffenbachia,  Schott, 

Kichardia,  Ku/nth, 


Subord.  2.  Oroxtiaceje.  Flowers 
perfect,  mostly  tcith  a  perianth  ;  spa- 
dix surrotmded  by  a  spathe j  or  naked. 
Tribe  1.   With  a  spathe, 
Calla,Z. 
Pothos,  L. 
Tribe  2.   Withotd  a  spathe. 
Orontium,  L. 
Acorus,  L, 


Afflnitfei. — The  peculiar  thickened  fleshy  flowering  stem  densely 
covered  with  flowers  of  rudimentary  stnicture,  forming  the  spadi.r  of  thfs 
Order,  together  with  the  spathe  met  with  in  most  c&ses,  give  the  group  a 
character  of  habit  which  is  generally  very  distinct ;  some  jrenera,  however, 
such  as  Acorus f  depart  from  this  iorvciy  and  approach  the  Tj'phaceie  or 
CyperaceaB  in  aspect,  with  which  the  spadiciflorou3  Ptrncture  at  the  same 
time  unites  them ;  they  have  further  relations  with  the  Pandanaceie,  and 
also  with  the  Palmaceae,  in  which  the  inflorescence  shares  the  spadici- 
florous  characters ;  and  although  the  perianth  is  much  more  definite  and 
highly  developed  there,  its  presence  in  Acorus  and  Orontium  of  this 
Order  forms  a  connecting  link.  I^mnaceaB  are  closely  related  here,  and 
perhaps  should  be  regarded  as  the  simplest  form  of  Aroids ;  but  the 
conditions  are  so  simple  there  that  it  is  more  convenient  to  separate  them. 
From  Naiadaceae,  in  which  the  iuflorescence  is  moreover  hardly  spadici- 
florous,  the  Aroids  are  easily  distinguished  by  the  character  of  their  seeds. 
The  AraceiB  are  either  herbs,  sometimes  with  very  large  leaves  and 
spathes,  or  their  stem  becomes  more  or  less  developed  and  branched,  so  as 
to  give  them  a  shrubby  character ;  while  others  are  epiphytic  and  climb- 
ing plants,  producing  aerial  roots  like  the  Orchids.  The  leaves  are  of  the 
most  varied  character  in  this  Order. 

DIstribntloii. — ^A  large  Order,  not  numerous  in  temperate  climates,  but 
represented  there  by  Arwny  CaUa,  and  Acorus.  Most  abundant  in  the 
tropics,  especially  in  forests  and  the  lower  regions  of  mountains. 
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QnalltlM  and  Uies. — ^The  juices  of  the  Aroids  are  generally  aorid  and 
dangerous,  some  very  poisonous ;  but  heat  seems  to  dissipate  the  noxious 
principles.  The  acridity  is  replaced  by  agreeable  aromatic  pungency 
in  Acorua  Calamus.  The  corms  and  rhizomes  often  contain  much  starch, 
which  is  extracted,  and  purified  by  washing,  from  Ai-um  maculatum  (Port- 
land Arrow-root) ;  while  the  corms  of  Arum  indicumy  Amorphophallus  cam- 
pamdatuSf  Caladwm  bicolor,  Cofocasia  esculenta  (♦* Cocoes"  and  "  Eddoes," 
West  Indies),  C.  macrorhiza  ("  Tara,"  South-Sea  Islands),  and  C.  hima- 
layensia  are  eaten,  roasted  or  boiled.  The  rhizomes  of  Calla  palustris  are 
also  eaten  after  thorough  washino^.  Dieffenhachia  seguina^  the  ^^  Dumb- 
cane  '*  of  the  West  Indies,  is  so  called  fn:>m  the  inflammation  of  the  tongue 
and  fauces  produced  by  chewing  it ;  Dracotdium  pertusum  (remarkable  for 
its  perforated  leaves)  has  blistering  properties.  Symplocarpus  fatidus,  the 
'^Skunk-cabbage"  of  North  America,  is  very  foetid,  as  is  also  the  newly 
opened  inflorescence  of  Arum  Dracutundus^  A.  Ualicum,  and  others,  which 
produce  sickness  and  serious  indisposition  in  some  constitutions.  JRichardia 
africana  is  the  white-spathed  "  Trumpet-lily  "  of  our  conservatories.  The 
species  of  Philodendranj  with  rosy  spathes  and  broad  leaves  2  feet  and  more 
long,  are  very  handsome  stove-plants.  The  recently  introduced  Anthu- 
rium  Scherzerianum  is  particularly  noticeable  for  its  brilliant  scarlet 
spathes  and  its  twisted  spadix. 

TLemnacils  are  minute  stemless  plants,  floating  free  on  the  water, 
eitner  destitute  of  distinct  stem  and  foliage,  as  in  Lemna,  or  consisting  of 
tufts  of  leaves  connected  bv  filifonu  runners  {Pistia) ;  producing  few 
monoecious  flowers,  surrtmnded  by  a  spathe,  from  a  chink  at  the  edge  or 
upper  surface  of  the  frond,  or  in  the  axils  of  the  leaves ;  stamens  definite, 
sometimes  monadelphous ;  ovarj*  1-celled,  with  1  or  more  erect  ovules 
from  the  base  of  tne  cell;  fruit  a  1-  or  more-seeded  utricle;  embryo 
straight,  in  the  axis  of  fleshy  albumen.  Lemna,  the  genus  to  which  the 
common  Duckweeds  belong,  is  one  of  the  simplest  representatives  of  the 
Phanerogamia,  composed  of  a  j^tem  consisting  of  2  or  3  small  leaf-like 
lobes  producing  little  filiform  roots  bi*low,  and  ultimately  displaying  a 
ncale-uke  spathe  at  the  margin,  enclosing  the  inflorescence,  reduced  to 
two  naked  and  unisexual  flowers ;  the  male  flower  consisting  of  one  or 
two  stamens,  the  female  of  a  ninjple  pistil.  IHstiuj  also  represented  by 
little  floating  water-plants,  has  distinct  tufted  leaves,  and  the  tufts  are 
connected  by  flagellilx)mi  branches  like  the  runners  of  a  Strawberry.  The 
spathes  are  here  axillary,  and  they  enclose  s(>parate  male  and  female 
flowers  seated  on  distinct  parts  of  the  central  line  of  the  snathe,  which 
would  appear  therefore  to  Ik»  a  branch,  like  the  leafy  pedunae  of  Ruscm, 
or  else  it  nas  the  spadix  or  ptduncle  adherent  to  its  inner  face.  By  some 
this  genus,  with  Ambro/thu'a,  is  included  under  true  Arads.  The  Lem- 
naceie  are  the  lowest  fonns  of  the  Aroid  type  of  Monocotyledons,  and  are 
related  by  habit  to  the  Naiadaceai.  The  Lemn<r  occur  chiefly  in  cool 
climates;  IHstia  principally  in  the  tropics.  ISMia  appears  to  possess 
acrid  properties;  out  the  plants  are  of  little  importance,  except,  perhaps, 
as  tending  to  purify  the  stngimnt  pools  and  ditches  in  which  they  abound. 
Genera :  XjeintMj  L. ;  IHttia^  L. ;  Ambrosinia,  L.) 
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502,  Monocotyledons,  vriih  the  floral  envelopes  consisting  of  a 
regular  or  irreg:ulttr  peritiTitli,  of  two  whorls,  both  petaloid,  or  raore 
rarely  hoth  herbaceous,  ^oraetinirs  with  ii  green  or  scaly  calyx  and 
a  petaloid  corolla  ;  the  flowers  nn>stly  perfect,  more  rarely  unisexnid  ; 
the  leaver  with  the  ]>rimari'  riha  pamllel,  or  with  a  midrib  and 
ptarallel  secondary  rib*;,  or  rjirely  reticiilnted  somewhat  in  the  same 
manniT  as  Dicotyledons,  but  mth  the  veins  branching  at  more 
obtnjac  angles. 

The  pTtvit€»r  part  of  tlie  Orders  here  associated  have  a  natural  connexion 
in  the  structun^  of  the  perianth  (either  superior  or  iiifennrl,  the  fl\TicAr- 
pouH  ovariet*,  and  the  albuniiium.«  tteedH,  Ihit  a  piuhII  a?M?iet»jhlap0  of  Onlere 
which  are  included  here  divenre  peatly  froni  the  jft^neral  chararter,  wlule 
they  difler  ^  nmeh  from  eaeh  other  that  tht?y  caaiiot  very  well  be  sepa- 
rated in  the  fonu  of  one  distinct  i^royp:  tiiejH?  are  the  Hyd rocharidaceat^ 
Uie  AliKniacen\  and  the  Naiadacea?,  whirh  agree  in  theeoninjon  charaeter 
of  an  exalbumiiiiMis  seed  :  but  the  tirs^t  havi?  an  inferior  compound  ovary, 
and  ?ieem  to  approoeh  Bromeliaceie  ;  ihf*  second  have  ntoi'e  or  lea**  distinct 
car|H»L««,  tog-rther  with  a  grtxn  ealyx  and  cob-uired  corolhit  Nueh  as  occurs  in 
CV»mniLd3^niieere ;  while  the  third,  alN>  apocarpous,  in  their  simpler  forms 
approacli  in  habit  to  the  Araceid* 

Section  A.     Ovary  inforiar. 

(TACCAcr«f5  are  tropical  perennial  herhiiceous  plants  with  lube 
root*  and  lar^fc  leave.*,  somewhat  resemhlinj^  jVracea?  in  habit,  but  witb 
ejii|r>Tiou.s  petaloid,  bennaphmdite  flowers,  the  perianth  of  which  is 
tubular ;  concealing  G  stamens  with  petaK>id  tilaments  incun-ed  and  hooded 
at  the  apex ;  oxary  1 -celled,  with  ti  parietal  plaeeDtJw  projtx'tinjf  more  or 
Ipjis  into  the  interior;  fruit  a  berrj*;  Hi*tHls  with  fleshy  alburaeri.  Th<? 
plants  are  Cfknimonly  re^irded  a*  connect  in  jf  the  epijjyuouM  ^torKM^otvltnlons 
with  the  Anftt<>h»cbiaeea\a  Dic«^tyh -don o ii «  OHer  with 'UnioroUiii  ilowers  i 
they  have  aflinity  in  habit  to  tho  Aracem,  and  in  the  flnwern  nnproaeb 
Bromeliw-'eas  The  wnterv  j  niches  of  theaxs  pbmtiii  lire  ncrid ;  out  the 
tuberous  roo(#i  contain  nnir)i  f<tarch.  Thi»  i«4  extracted  bv  wiiAhing  frum 
Tuocfi  pinrmti/ffh,  h\  thi'  InbtibitanTJ*  of  Tahiti  atid  other  isliui^b*  of  th« 
8(»nth  St^a,  who  use  tie*  mea!  for  hrt^sd,  cultivating  the  plant  in  (ields. 
Thi?*  '•pecie?,  with  7*.  duhitt,  mimtana,  nnd  other?^  are  ua^tyd  m  like  manner 
in  M,Llttcca»  the  Molufea^,  CtKdiiu  fhina,  Ac,,  and  are  «4onietime»*  eaten 
raw  with  an  acid,  whuh  u*  utnili/*'^  lh<j  acridity*  Genera :  7Vi«a,  Fon 
Atactmt  Proah) 


I 


OROEttCXLI.  DIOSCOREACEiE.    Yams. 

CCiMg,  ArtorUiJtv^  EndL     fVaoi.  IHet  vovrf^ns,  IJndi,     Coh,  tri4lle%| 
Hmth.  ei  Hook. 

MIL  I>m0itoM$, — rUots  with  twining  stems  rising  firom  Uxge 
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or  knotted  woody  root-stocks,  with  broad  netted-yeined  stalked  leaTes, 
small  dioecious  O-androus  regular  flowers,  the  tube  of  the  G-parted  perianth 
adhering  in  the  fertile  flowers  to  the  3-celled  ovary ;  styles  3,  distinct 
or  deepbr  trifid ;  ovaries  1-2  in  a  cell ;  stamens  of  the  barren  flower  6,  on 
the  perianth;  fruit  a  3-celled  (or  by  suppression  1-celled)  dehiscent 
capsule,  or  a  succulent  berry ;  seeds  with  a  small  embryo  in  a  cavity  in 
the  hard  albumen. 

iLLUSTRAxm:  Genera. 

Tamus,  L,  \  Dioscorea,  L. 

AfBnities* — Very  near  to  Smilacea?,  from  which  they  difter  in  the  in- 
ferior ovary  and  the  cavity  in  the  albumen  ;  the  mostly  capsular  fruit  is 
replaced  by  a  berry  in  Tamwiy  like  that  of  SmilajCy  but  inferior  instead  of 
superior.  The  epig}Tiou8  condition  relates  these  plants  to  Amaryllidaceae. 
Some  authors  consider  that  they  are  related  to  Aristolochiaceae  ]  but  it  is 
a  distant  aflinity. 

IMstrilmtion.— A  rather  large  group;  chiefly  tropical ;  Tamus  communis 
18  British. 

QiiAlitiM  and  Uses. — The  sap  is  often  more  or  less  acrid ;  but  the  tubers 
formed  bv  certain  species  of  i  ams,  Dioscorea  satiiyjf  alfttnj  and  aculcata, 
contain  abundance  or  starch ;  so  that,  under  cultivation,  and  after  cooking, 
when  the  noxious  principle  is  dissipated,  they  become  valuable  articles  of 
food.  The  tubiTs  of  other  Dioscorvo'  are  unfit  for  food ;  and  those  of  Ta- 
mus communis^  Black  Bryony,  have  acrid,  purgative,  and  emetic  properties. 
Testudinaria  elephant ijH'Sj  a  ('ape  plant,  in  cultivation  in  our  Botanic  Gar- 
denS;  prtxluces  a  remarkable  tuber  above  ground,  resembling  a  rugged 
stump  of  an  old  tree,  covered  by  a  kind  of  false  bark,  which  is  tessellated 
with  large  compound  angular  facets ;  its  internal  substance  is  eaten  by 
the  Hottentots. 

(Philksiace.e  are  climbing  or  erect  shnibs  with  coriaceous,  netted- 
ribbed  leaves  and  large  and  showy  perfect  flowers  with  an  6-merou8  peri- 
anth in  two  circles,  equal,  or  the  calyx  much  shorter :  stamens  0,  adherent 
to  the  perianth  at  the  b»ise;  ovar\'  1-celled,  with  3  parietal  nlacentas; 
OTules  aemianatropons  (not  ortbotropous,  as  is  commonly  statea).  These 
plantA,  consisting  of  Txtpaf/ena  rosi-a^  a  climbing  shrub  with  beautiful 
crimson  flowers,  and  Philesio  bitxifoiia,  the  flowers  of  which  differ  chiefly 
in  the  marked  difterence  of  cnlycine  and  eorolline  circles  and  the  mode  o'f 
union  of  the  bases  of  the  filaments,  ditter  from  Liliaceo?  chiefly  in  the 
parietal  position  of  the  placentas ;  in  habit  LajHigeria  is  related  to  SmilaXj 
and  is  in  some  measun*  intc^miediate  between  Smilacea?  and  Liliacen. 
They  are  Chilian  plants,  now  in  cultivation  with  us.  Lapageria  bears 
fweet  edible  berries.) 

(RoxBURoniACE-^i:  consist  of  4  species  oi  Roxhurghia,  twining  shrubs 
with  broad  leathery  leaves  and  tuWnius  roots,  from  the  hotter  parts  of 
the  East  Indies.  Their  habit  connects  them  with  Smilaceie ;  but  their 
perianth  is  composed  of  4  petaloid  pieces,  and  they  have  4  stamens  with 
enlarge<l  connectives  (each  set  of  organs,  according  to  Griflith,  in  2  di- 
merous circles),  and  the  l-celUnl  ovary  (formed  of  1  carpel,  according  to 
Griffith)  has  numerous  anatropous  ovules  arising  from  the  baae  of  the 
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CAvity ;  the  ee«sile  «tigma  is  penicillate.  The  friiit  is  2-valved,  with  2 
clusters  of  aeeda  attached  on  long  cords ;  t^nibn  o  in  the  axi»  of  tie*hy 
albumen.  The  affinitied  of  these  planta  are  not  cleai' ;  but  the  resem* 
blauL'M  i»  perhaps  greater  to  JPans  than  any  other  genus  that  can  be 
named^^ 


Order  CXLIL  SMILACE^. 


Ckw.  CoronarieaSi  EmB.     CteiAs,  Dietyogens^  Lindi 
Bimih.  ftf  Hooh 


The  Sarsaparilla  Ordkb. 
Co/i.  LUialea, 
Fig,  431. 


I 


504»  Diaffmmfi. — Herln  or  climliing  shrubby  plfints  with 
stalked  netted-vrined  leaves,  regiiliir  jHrfect  or  dia?eiou3 
flowers,  with  the  fi-lO-piirted  perianth  of  the  fertile 
flowers  free  from  the  3—1-  (rarely  l-2-)celled  ovary  ; 
etamens  0-10,  introrae  ;  styles  or  seasile  stigmas  us  mnny 
us  the  cells  of  the  ovary,  and  distinct ;  fniit  a  Ix^riy 
with  few  or  several  seeds  ;  embryo  minute,  iu  bard  fleshy 
albumen. 

Illusthathts  Gxttriu. 


SmilaXf  Z. 
Paris,  L. 


Trilliym,  MfiL 
Mt'deola.  (inmop* 


Afflnltle». — The  plants  are  not  eenarated  bv  any  goo<l  chamc- 
ti*ri^  from  the  A^parageous  tribe  of  the  I^thaceie  on  the  one 
h and »  while  tli#n  p*i*y*  into  1  iiuwor<'ace*e  on  the  other»  from 
wliieh  ther  ditttT  chit'Hv  in  hiiving  a  >«o[»rior  ovaiT.     Stmlrw  reprt*»ent» 
Smilnci-fe  proper ;  PaitAf  Trilfiutn,  kc.  hnve  the  cjdyx  imiik»>  the  cor^iiUa, 
ftnd  ixrv  Aoinetime^i  made  a  ftrparate  Ordrr^  ridh*d  TrilIifto»'ii\ 

Difltributlon.^ — ^A  considerable  <htler  in  point  of  numh«^r?.  Tt*iiip«imt« 
parti*  of  Kiirnpe*  Asia,  and  Ataeriea.  Mauv  »pecie»  of  Smiliu  m  trvpic^ 
America  and  Asia. 

QiuiiUci  and  Uws. — SmiUa  has  diuretie  and  demuleent  pmpertiet,  fbr 
whieh  the  ereeping  rhizomt*s  of  many  ^cien  ar*'  nfj^-dt  under  tnr  name  of 
^trtrnpariiiih  a«  Sm.  metlko {Wtt%,  Crui?),  S,  Purfttwt/mi/  (iVni),  S.  sy^i- 
lUica  (lJra2iliftn),  S\  tfffinmiliM  (Jumaicn),  *S*  tfitftyfihijlhi  { Aii^tttalia) ; 
Smiltw  atjirra  and  ejtitUtt^  native?  of  S.  Etiro^w,  ha%  e  similni'  pr<»|>*^rli«ML 
JSmUar  China  has  a  tlr.«bv  root,  ^id  to  pix'^iH^sd  i^tmilar  |  iSV 

I^»fUtio'i%ma  is  hirgeh  nBt*d  in  domewtic  mi'dicine  in  the  '  ites. 

Pari$^  TViUimn^  and  Mulroht  are  it»t>re  alHfd  to  tho  active  laiian  .i-  iti  th«ir 
properties.  Part*  oumin/ftiut^  h  euri«'Uij  herb  growing  in  grows  in  thb 
oonntfT,  i*  said  to  ito  a  nVin^otic  nnd  poison  ;  Mt^eola  virffimca  u  enttic 
ibDd  diuretic*     The  t^H^cioH  of  TnVittm  nre  violent  ftndioi. 
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Order  CXLIII.  LILIACEiE.    Lilies. 

dasB.  CoTouanesdf  Endl,    All.  Liliales,  LindL     Coh.  Liliales, 
Benth,  et  Hook. 

505.  Diagnosis. — ^Herbs  with  parallel,  sessile  or  sheathing  leaves, 
regular  perfect  6-  (rarely  4-)androus  flowers,  with  the  pctaloid  6- 
merous  perianth  free  from  the  2-3-celled  ovary ;  anthers  introrse, 
attached  by  a  point ;  style  single ;  albumen  fleshy. 


Character. 

Perianth  tree,  of  6  pieces  in  2  circles  (fig.  432),  distinct  or  united, 
mostly  of  similar  colour,  and  regular. 

Stamens  6,  introrse,  inserted  on  the  segments  of  the  perianth. 

Ovary  free,  3-celled,  with  numerous  anatropous  or  amphitropous 
ovules  on  axile  placentas  ;  styles  simple  ;  stiyma  3-lobed  or  undi- 
vided, sometimes  sessile. 

Fruit  dry  and  capsular,  loculicidally  valvate,  or  succulent  and  in- 
dehiscent  ;  seeds  with  the  embrj'o  mostly  in  the  axis  of  fleshy 
albumen. 

Y\p  433.  Fig.  434. 


Rg.432. 


Pig.  432.  Flower  of  Seilla .        T\g.  43a.  Stamen  of  Allium .        Fig.  iM.  Infloretoence  of  Sitwaw. 


Tulipa,  Tmtmef. 
Fritularia,  L. 
Lilium,  L. 
Funkia,  Spr. 
Anpanthui*,  H6rit. 
Pbormium,  Ford. 


iLLrSTRAXn-K  GeXEBA. 

Sansovipra,  Thunh. 
Aloe,  Tournvf. 
Yucca,  L. 
Allium,  L. 
Srilla,  L. 
Muj^^ari,  Tottmef. 


Ilyacinthus,  X. 
Asphodelus,  L. 
Asparagus,  L. 
Dracaena,  Vand. 
(''onvallaria,  Desf, 
Kuscus,  Toumef. 


J. — Looking  only  at  the  more  familiar  forms  of  the  liliacefld, 

the  chamcters  of  the  flowers  are  very  definite,  although  the  habit  of  the 
pknta  brought  together  in  this  Order  varies  extremefy;  but  there  ezift 
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certain  gsnem  of  petaloid  Monocotyledons,  whose  relations  appear  cL 
to  LiliaeeiP,  whith  form  linkB  of  chaia?  ItMiJiag  «»IV  in  very  Taried 
directions,  through  the  Orders  of  this  Subr^liLss.  Talifm  and  the  allied 
gen  em,  with  ustmlly  distinct  Inbeii  to  the  perianth  and  versatile  authera^ 
are  bulhoiia  herhs :  J^imkift^  IlrmcrocaUh^  and  other  penem  have  a  more 
or  less  tuhular  perianth,  and  often  tubernua  root?^  inf?tead  of  bulbs ;  Ak>e 
\\m  thick  auceulent  leaves  nn  a  pep-nnial  stem  ;  Yucca  has  a  Palm- 
like stem  and  rij^d  leaves.  SciUa,  AUtmn,  mid  their  allies  are  bulboui 
herhSf  dilfiTinp-  ebietly  from  the  ^roiip  to  which  Tttlipa  belongs  in  the 
iinnly  fixed  ant her«»  and  a  membrrmoim  spiithe  enclo<*in^  the  iutiuresoeno© 
when  ynuDg,  Anthiricuni  and  others  reM-uihle  the  lust,  hut  have  tuberooi 
or  tibi'oua  r(H>t««j  AphifUaHthr«  la  a  plant  with  tlie  habit  of  Juncaeea*  and 
the  Hower  of  IJliaeea!;  Xnnthorrhwa,  a  gkmna  belonjring  to  the  same  group, 
fornix*  a  woody  trunk  like  Yitccat  or  a  ftuiiill  Paint.  AsparagHs  and  its 
wUies^  ineludiuit^  Canni/hna^  Stni/(tcina,  li^fctts^  Arc,  t^jrether  with  the 
arborescent  Dracffnfp  mid  VurdtiUttes,  are  I^iliHi'eju  with  succulent  fruits, 
and  flcarcely  aeparable  from  Smilftceie.  VotmHthfra  and  its  allies,  with  the 
general  Btmcture  of  Liliaf?eff!,  have  the  perianth  more  or  less  adherent, 
thui*  Hppr*>aching  AmaryUidwceje.  Wttvhendttrjiaj  Lophioia^  and  othen 
have  the  free  ovary  of  Liliacea*,  but  iriandrous  flowers  and  the  foliage  of 
HiomcMlonifem.  AftpuUstni  bears  some  reHeniblanr©  in  iu  foliage  to 
Zinjohemceaj,  while  th<^  character  of  the  powers  approaches  that  of  the 
complete  Anwea*.  Ophwpmpm  and  Pdw'nirttfK'n  are  likewisie  doubtfully 
placed  here ;  hut  their  structure  in  not  ftatirifactorilv  made  out. 

We  see,  theni-fore,  that  the  Liliaceaj  have  widely  spreading  relationa, 
although  the  typical  fonns  are  at  once  diMtinguiHhaule.  The  euperior 
ovary  Keparate«  them  from  Aniaryllidacea\  and  the  introrse  stamens  and 
rloselv  ei>her»*nt  carpeL"*  frniu  thi*  Melantliaceje.  Their  vcr\'  near  con- 
nexion with  Smilacen?  i*  noticed  above  ;  they  have  a  more  distant  affi- 
nity to  the  Paluii*  and  to  the  Jvint;acea)  in  the  general  structure  of  the 
ttowerfi,  ditlering  from  both  in  hubit>,  fruits,  and  seeds,  GilliesiHceie  and 
Pontederacett  are  scarcely  tnore  than  aberrant  LiliacesB  with  iiregukr 
flowers* 

The  stnictiire  of  the  arborescent  litems  of  Drac<tna^  Cardtifm^^  Xtm" 
thorrkofa^  yucca,  &c.  ha^  attracted  considerable  attention,  i^inct^t  conlraiy 
to  the  iisuhI  h)d)it  of  Monocotyledons,  their  trunks  sometimes  inereaw 
more  or  le*^  in  tbiekneas  with  age.  However,  the  central  axi:*  correspoiMls 
easentialiy  to  that  of  the  Palms;  only  a  peculiar  rind  or  false  Iwirk  exiata* 
capable  *>f  incrt«2»e  by  layer*,  somewhat  in  the  same  way  lui  the  Ub««T  of 
Djeo^'ledons. 

XHstrllmtloa.^ — A  large  Onler,  the  memlMre  of  which  are  very  variously 
and  widely  distributed ;  the  bnlbouH  kinds  common  in  temp<*mte  climatea, 
the  fibrous -rooted  with  them  and  in  wanuer  Im^nlities  :  the  itucculent- 
leaved  .-I /oe*  chiefly  S. -African  ;  the  urbon-Mcent  forms  m<i«tty  $tubtropieal. 

Qualltlet  and  uiw.— Many  of  the  LiliaceiP  have  active  properties,  and 
the  juices,  the  fibres^  or  the  fruits  affonl  prtiducta  of  value  in  the  arts. 
The  juice  of  the  succulent-leaved  Aloe»  dnes  into  a  kind  of  resiin,  medi* 
cinal  Alries,  one  of  the  most  valuable  of  purgatives;  the  species  from 
which  it  is  usually  obtained  are  Aiot  mi'c^iUj,  iWiyartii,  so*Yj/rm*i,  &c.  Tilt 
bulb  of  Urpnra  ftutritittui  is  the  Medicinal  Squill,  valuable  a^*  an  expcc* 
torant  and  diuretic^  but  emetic  and  purgative  in  large  doses.     JkmcrmMm 


lOMiT^I 
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|ofken  CTiltiTRte'd  for  it*  flowera)  has  similar  propertiea,    The  \m\ea  and 
\  of  En/thrtmittm  (Do^^s-tootli)^  of  tho  IlTfldnths  (ITt/fiHnfhvjf  orient 


all  hnvi-  emetic  Qualities  ;  the  tuberous  fihrous  jooXAof  Atiparaff%tM 

"alley  ( Vonvdllaria  majalis)  are  said  to  be  mirgative  j 

ic»ee  of  Solotuon^fl  Seal  (  Ctmntfhiria  Polyt/ormhnn)  are  aciid.     The  bulbs 


f  the  Crown -imperial  {Friiilhrin  impet-ialtfn)  and  other  speciea,  and  of  filo» 
«WMI  mwerha^  are  naid  to  be  ver\  pobonous.  The  bulbs  of  the  g-ernis  Allium 
ave  milder  properties,  and  at  the  fame  time  posaes.^  a  pim^yt^nt  qiiiditv»  on 
CTOunt  of  wliirb  they  are  extensively  p-oivn  forfood^  the  larj^e  and  milder 
iiltivated  kinds  being  escident  vejre tables ;  th*'*mmller  aiid  more  pungent 
>  valued  for  inip^irtinpr  tiavour.  Allium  Cvjm  is  the  ( Jnion  ;  A,  Pntrnm^  the 
ek  i  A.  mfiruttt^  Garlic  ;  A.  Scftatwpraminu  the  Chive ;  A.  asralonicvm, 
he  Shallot;  A.  Scorodoprmum^  tbeRocarobole:  **SpnnipbOiiion<»/*  eoniin^ 
pom  Spain,  Portugal,  and  Kgrpti  are  mild  varieties  of  the  common  Onion, 
be  bulb  frrowinpr  to  a  \HT^fr  stnse,  and  forminj?"  leea  of  the  pun^^ent  set  n-tion* 
lie  bolb^  n{  Liliuin  pmtfptitiiitm  constitute  an  important  artiete  of  food  in 
anitiachatkn ;  the  tubers  of  CamttAftia  enculmfa  are  eaten  by  the  North- 
liiierican  Indiana,  The  wtH)dv  roots  of  Jlraatna  f^-mmatiM  (  CortfyUm  Ti} 
•  calet),  r<»a«ted,by  the  SanJwieb  Islanderp;  sufmr  and  feTmented liquor 
liJiewijie  prepared  from  its  juice  ;  iti<  leaves  fyrni*ib  fodder  for  cattle,  as 
tho!«e  of  tne  ( »rfi."««-tree  |  Xtmthorrhwa)  in  Australia  ;  the  ba«ej»  of  the 
leaves  and  the  heart  of  the  bnds  of  the  latter  are  sometimes  u«cd  M 
Bl  vejretableii.  The  fable  Aspnragus  conaif»ta  of  the  very  young 
nal  f boots  (furiffnen)  of  Aitpttruyft^  (]ffirinaH9j  rendered  puectdent  by 
cultivaiioiL  Astnnpt*nt  retina  are  <>btained  from  ^ome  kind« :  Dracana 
Draio^  the  Dm^on-tree  of  Teneriffe,  yield,'^  the  tnie  DmponV  Bloody  for- 
iBCrly  much  used  in  medieine,  but  now  seldom  met  'with,  the  resin  of 
PUrccurim^  fLefruminoFfle)  lK*injr  substituted.  Xnnlhorrhfru  arhorea  yields 
Botany- Jtay  Ouni,  which  is  yellnw,  punpr-nl,  and  smells  like  Ik^nzoin  when 
bomt.  Phonimtm  ieaax  is  tlie  New-Zealand  Flnx  plant :  the  fibrr  of  the 
ter<»  ia  very  tenaciou.%  aa  is  that  of  varioiii*  species  of  *S<jn«crfVrii,  known 
at  Afriean  llemp  and  liowsfring  Hemp  in  Arrica  and  the  Eaat  Indies. 
Artive  prop»rties  and  uses  ar»^  attribnt*id  to  many  other  h*s**knowii  spe- 
m««.  A  jrreat  number  of  TJliacea^,  hardy  and  tender,  ornament  our  frardena 
and  atoves,  as  will  be  recognized  frtnn  the  list  piven  above,  Pvlianihet 
tmltmttt  is  the  Tuht^rose,  celebrnted  for  its  fr« prance.  The  Butchers 
Ilrt>«>m  (7?fi^nM  nnilmtwt)  is  remark nble  for  ita  fi^liaceous  pidundea  (fig-, 
4.*J4)  and  n*ally  almost  leatles^  sterna;  and  the  fully  developed  flowering- 
'  n  ot  Atparagni  baa  only  needle-shaped  branchca  aimulating  leaTes. 


Orurr  CXLIV,  MELANTHACEiE. 
Order* 


The  CoLCHicuif 


dom.  CoroooricSj  Endl.     All  Tali  ales,  Lindl, 


Coh.  Lilialeay 


506.  DutffnosU* — Herbs  with  bulbous,  tuberous,  or  fibrous  rooia, 
rrfriilnr  B-merona  and  6-«Tjdrous  flowerw»  the  fUpartcd  pctalotd  or 
gnrcn  peiiatith  free  (or  nearly  so)  from  the  3-c<?lled  orary  ;  3  inor« 
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or  leM  distinot  stylos,  and  extrorso  adnate  anthers ;  cii[isale  3-vulv6lt 

septiciclal,  or  gometimes  loculicidal ;  seedn  with  a  raembranaus  teeta  ; 
the  embryo  minute,  in  fleshy  or  horny  albtimen. 


Tolieldia,  Huds, 
Aj>»^x^a^  LindL 
Vemtrum,  Tottrmf. 


IlLITSTRATITE  QEyEBA 

Mt?laDthium»  L. 
IT  villa  rift,  Z, 


Bulbocodium^  L. 
ColchieuDi,  Tourmf, 


Affnlti— — ^This  Order  stands  very  near  to  Liliacea?  and  to  Jtincace^  : 
from  liotb  there  \a  a  ^ut-ral  disttinction  in  the  exfcrorse  anther*  aad 
tlie  seuticidally  tripartible  cup^ule  ;  but  neither  <if  th*»fV^  cUaniArter^  ia  ab- 
solutely p'eneraL  The  pofiition  of  the  anthers  nmst  Ije  examined  in  the 
bud,  a*  they  beeoimi  di^sarr/m^d  hv  their  weight  and  d»?hi!*eence  in  the 
open  flower.  Urularia  has  a  loeulicidal  capsule  and  united  **tyl6*^  and 
ttu»  appraachea  LUiaceiB  throupfh  ErifUiranium  ;  while  StreittopttA  and  iJi* 
ttporum  approach  in  character  to  SinUAcefB,  hn\  iu|?  a  bae^^nte  fruit,  and  the 
latter  arrow-ahapi^d  antliers  gome  what  like  Paru.  Cokhicum  resembk^ 
in  habit  Crm-m  amon^r  the  Iridnceiu,  and  Stemheiffia  aniouir  the  Auiarrl* 
lidfix-eje,  ToJieUUn  \\m  introrse  anthura,  and  appniaehee  Junimcvflo  b»>ib 
in  this  respect  and  it-^  habit;  but  its  pods  are  aepticldal. 

Distribution,— A  cou-*idenibl»»  ^roup,  generally  dilTuaed ;  inost  abundant 
in  Europe,  N*  America^  and  \,  Asia* 

QuAlltSes  and  Usos, — More  or  le^8  poisonous,  with  acrt^l  Ti"--^*iri>, 
einetie, and  8oinotimes  narcotic  action;  g+.^veral  of  the  niorr  led 

yield  viiluuble  niedicine?*.  Of  Cb/<Ai>Mm  rtw/i///wj/i/<%  called  M  -x: ..  ^af- 
frtin  or  Autumn  Crocus,  both  tbt*  eoriu^  and  seedi*  an?  very  aetivt*  i  Vera- 
tntm  allfHtn,  Whit*^  H«dlelH>re»  V.  twjrum,  I'.  *Sf?/jyirfiV//i,  J'  virith'  (N.  Ain*?- 
Ticii)^A>ta*frfffi  tjffif^nnlU  {Sabmliila  of  tVvadilla  of  Mexiei»),  all  ahaat*  the 
acrid  njurcotic  ovialitieft,  pii^^onoUf*  or  medicinal,  acconlinj^  to  thi*  dose. 
Mo«t  of  the  other  genera  art'  suHpicioun  or  dattgefoui4,  except  pt-rhap* 
th«  Uwtanm  (N.  Amenca )« which  are  said  to  be  mefely  aatrini^vnt. 


Order  CXLV.  JUNCAGEiE.     Rushf.s, 


Clam,  Coronarieflp,  EttriL     AH.  Juncalen,  LitfHi.     Coh,  Lilialea^ 

607.  J>i«i^o«».— Ora»-like  or  *edgy  he^b«^  with  fihrouji  rooti,  or  a 
mabterraneoui^  rhixome^  with  jointed  »tem»,  often  capitate  in(loro«*cnci?, 
and  a  tegular  persistent  ju'rinnth  of  i\  similar  wcnle-likt^  pii*ci^  (%,  42i?l: 
atmneni  f\  or  rarely  ^^  with  introrw?  an  then* ;  orarv  l—'l-ct^llfd,  pruditmn^ 
ad-valTed,  3-  or  many*j*e^ded,  or  HOniPtiniej*  a  I-eilliMl  ami,  h\  »uppraaaioOt 
i-aeedad  capoule ;  embr>'o  minute,  in  flt^hy  or  homy  albumen. 

IlIpItbtrattvk  Gkkkra. 
LnltllJ^  DC,      I      Juneusy  IXC,      \      Xartbeciati^  Ma 

— With  Jtmcactm  are  iiidudi><l   by  Lindley  a  munbar  of 
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i  which  are  regarded  as  doubtful,  or  established  as  separate  Orders 
By  some  writers,  such  as  AsUliecey  a  group  of  woolly-leaved  epiphytic 
jMuits  of  the  southern  hemisphere,  and  KiugieePy  plants  with  a  stem  like 
^XMiikorrhcBa  and  a  l-seeded  fruit,  and  some  others.  The  ^enus  Jtmcus 
(Rush)  relates  the  Order  to  Liliacete,  from  which  the  chief  difterence  lies 
in  the  habit,  the  small  embryo,  and  the  glumoid  character  of  the  seg- 
ments of  both  circles  of  the  perianth  ;  Narthecium  connects  them ;  from 
Xyridaceffi  the  latter  character  divides  them.  Xerotes  approaches  the 
Palms  in  the  character  of  the  flowers ;  and  this  is  associated  with  Kingta^ 
which  has  an  arborescent  habit.  The  scaly  perianth  connects  them  with 
Cyperacesd,  Kestiaceae  standing  between  and  differing  from  the  Juncacece 
in  trifling  points  which  will  be  noted  under  that  Order. 

Dlstrllmtion. — A  considerable  group,  the  members  of  which  are  natives 
chiefly  of  cold  or  temperate  regions ;  some  occur  in  tropical  Australia. 

QniiHUm  and  Uses. — Without  important  properties  in  most  cases.  The 
leaves  of  Rushes  (species  of  Jutinus)  are  largely  used  for  making  mats, 
chair-bottoms,  &c.;  and  the  panmchyma  or  "pith  "  of  the  cylindrical  leaves 
and  stems  was  much  used  until  recentlv  for  making  the  wicks  of  rush- 
lights ;  this  substance  has  a  beautiful  microscopic  structure,  being  formed 
of  regular  stellate  cells. 

(Xyridack^  are  sedge-like  herbs  with  equitant  leaves  sheathing  the 
base  of  a  naked  scape,  which  is  terminated  by  a  head  of  perfect  3-androus 
flowers,  with  a  glumaceous calyx,  a  regular  corolla,  and  extrorse  anthers; 
the  3-valved,  mostly  1-celled  capsule  containing  several  or  many  ortho- 
tropous  seeds,  with  a  minute  enibno  at  the  apex  of  fleshy  albumen.  In 
habit  these  plants  approach  the  Olimiaceous  Orders,  as  Cyperacea? ;  but 
the  flowers  are  petaloid  as  regards  the  inner  circle  of  organs,  or  corolla, 
nearly  approaching  ComnielvuaceH?,  from  which  they  difl'er  in  having 
epipetalous  extrorse  stamens,  in  the  scaly  calyx,  and  irt'neral  habit.  They 
are  natives  of  the  tropics  or  adjoinin«r  regions.  \'anou8  species  of  Aym 
are  used  as  remedies  lor  cutaneous  atlections  both  in  India  and  America.) 


Order  CXLYI.  COilMELYNACE.E.     Spider-worts. 

Class.  Enantioblasta?,  Endl.    All.  Xvridales,  Lindl.     Coh.  Commelvnales, 
Benfh.  k  Hook. 

608.  Diagnosin. — FIer])s  with  fibrous,  sometimes  thickened  roots,  jointed 
and  often  branching  leafy  stems,  and  chietiy  perfect  and  (.»-androus,  often 
irreffular  flowers,  with  the  ptrianth  free  from  the  2-.*{-celled  ovarj',  and 
havmg  a  distinct  green  calyx  and  a  coloured  corolla,  each  of  l\  parts,  the 
cal^'X  persistant  ;  stamens  r»,  all  fertile  or  some  abortive,  often  ver}'  ptTuliar 
in  form ;  capsuh*  2-<%ct'lhHl ;  setds  lV«w  (iM  in  a  cell,  attached  by  a  linear 
hilum ;  embi-yo  pulley-shaped,  remote  from  the  hilum,  in  dense  fleshy 
albumen. 

iLLlSTHATn-E  Gf.XERA. 

Commelyna,  Dill.      \      Tradescantia,  Z. 
•o. — This  Order,  to  which  belongs  the  garden  Spider-wort 
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(Tradesccmtia  virffvttca),  may  be  regarded  as  one  of  the  gronps  intermediate 
between  the  Orders  with  6-merous  glumoid  perianth,  like  the  Juncace®, 
and  the  petaloid  forms  like  Liliaceie.  The  jointed  solid  stems  of  Tra- 
descarUia  are  interesting  in  reg^ard  to  the  comparative  structure  of  Mono- 
cotyledonous  stems ;  they  emit  roots  freely  from  the  nodes  like  Grasses. 
The  hairs  of  the  filaments  of  the  stamens  of  TV.  rirginica  are  classic  ob- 
jects to  the  botanist,  from  the  discovery  in  them  of  the  rotation  of  the 
oell-sap  in  non-aquatic  plants.  The  rhizomes  of  Commdyna  cceUsHn,  tube- 
raaOf  and  others  contain  starch  and  mucilage,  and  are  used  as  food  in 
India.  Some  of  the  species  are  said  to  have  medicinal  properties.  They 
are  natives  of  India,  Australia,  Africa,  and  the  West  Indies — a  few  of 
North  America.     Tradencantia  virginica  is  hardy  in  our  gardens. 

(PoNTEDERAGEiB  are  a  small  Order  of  aquatic  herbs  with  perfect 
more  or  less  irregular  flowers  in  a  spathe;  the  petaloid,  6-merous 
perianth  free  from  the  3-celled  ovary;  the  3  or  6  mostly  unequal  or 
dissimilar  stamens  inserted  in  its  throat.  They  are  separated  from 
Liliaccas  chiefly  by  the  irregular  flowers,  the  persistent  perianth  rolling 
inwards  after  flowering,  and  oy  the  mealy  albumen  of  their  seeds.  They 
are  natives  of  America,  North  and  South  India,  and  Africa,  and  do  not 
appear  to  have  any  important  properties.  Some  of  the  PontederitB  are 
usually  ffrown  in  stoves  where  there  is  a  tank,  on  account  of  their  blue  or 
yellow  flowers.) 

(Matace^  consist  of  four  species  of  Mayaca,  little  Moss-like  plants 
occurring  in  America,  from  Brazil  to  Virginia,  separated  from  Comme- 
lynacea3  on  account  of  their  habit,  1-cellea  anthers,  1 -celled  ovary  with 
parietal  placentas,  and  the  carpels  opposite  the  inner  lobes  (petals)*  of  the 
perianth ;  they  have  no  useful  properties.) 

(GiLLiESiACE^  are  a  small  Order  of  plants  of  somewhat  anomalous 
structure,  related  to  Liliaceoe ;  they  are  bulbous  herbs  with  spikes  of 
flowers  which  have  a  double  circle  of  petaloid  envelopes,  6  or  8  subulate 
processes,  then  a  cup-like  or  labelloid  orjron  bearing  3  or  6  anthers  on  its 
inner  surface,  and  a  3-celled  ovary.  Lindlev  regards  the  petaloid  enve- 
lopes and  subulate  processes  all  as  bracts,  and  the  structure  on  which  the 
anthers  are  borne  as  the  perianth.  Other  authors  are  opposed  to  this  view. 
Gilliesiay  Lindl.,  and  Mtersia,  Lindl.,  are  both  Chilian  genera.) 

(Philydrace-k  are  herbs  with  fibrous  roots,  ensiform  leaves  witH 
equitant  bases ;  fiowers  in  a  persistent  spathaceous  bract,  without  a  calyx, 
but  with  a  2-petalous  corolla ;  3  coherent  stamens,  of  which  the  2  lateral 
are  barren  and  petaloid,  and  the  middle  has  a  2-celled  anther,  the  whole 
adherent  to  the  anterior  lobe  of  the  perianth :  the  ovary  superior,  3-celled, 
with  axile  placentas ;  seeds  numerous,  witn  an  embr^^o  in  the  axis  of 
fleshy  albumen.  This  Order  consists  of  two  plants,  Philydrum  lamiginO' 
sum  (AustTsWa)  smd  Het<Bria  pj/fftnepa  (China),  exhibiting,  with  a  sujperior 
ovary,  appearances  analogfous  to  those  in  the  epigynous  group  of  Orchi- 
daceaB  and  their  allies.  Lindlev  regards  them  as  related  to  Commclynace« 
and  Xyridacess ;  but  they  would  appear  to  be  rather  a  kind  of  perigynous 
Zingil>eracee.    They  have  no  known  uses.) 


PETAIOISSJB. 
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Order  CXLVII.  ORCHID ACEJE.     Orchids. 


Cfau,  GjnandnD,  J^l, 


AIL  Orchidales,  Xtmff. 
Betith,  et  Hook. 


Coh,  Amomales, 


509.  Diagnosis. — ^Herbs,  distinguished  by  their  irregular  flowers, 
6-merous  perianth  adherent  to  the  ovary ;  stamen  (1,  or  very  rarely 
2)  gynandrous,  pollen  cohering  in  waxy  or  mealy  masses ;  ovary 
inferior,  placentas  parietal. 

Character. 

Perianth  mostly  petaloid,  adherent,  in  two  circles  ;  the  outer  circle 
of  three  pieces  (sepals),  distinct  or  more  or  less  coherent  below, 
two  lateral  and  one  anterior  (or  posterior  when  the  ovary  is 
twisted) ;  the  inner  circle  of  three  pieces  (petals),  or  rarely  one, 
alternate  with  the  sepals,  two  lateral,  and  one  (the  labeUum)  pos- 
terior (or,  by  the  twisting  of  the  ovary,  anterior)  (figs.  435  &  436), 
usually  longer  and  larger  than  the  others,  variously  formed,  with 


Fig.  436. 


Pig.  435. 


Fig.  437. 


Fig.  4^*  Flower  of  Orr»M,  and 

Fiff.  4:M.  Diagram  of  ditt^);  a,  a,  a,  B«>pa]s:  6,  ft«  pftala;  b\  labellam;  b" 

Fi((.  437.  ClavaU;  pollen-maM  and  caudicle  of  Orcki$. 


•pur. 


or  without  appendages,  sometimes  divided  into  3  regions  by  con- 
tractions, forming  ht/pochnium  (at  the  base),  mesochilium,  and  epi^ 
ehilium  ;  free,  or  more  or  less  adherent  to  the  column. 
Stamens  gynandrous,  the  filaments  confluent  with  the  style  into  a 
eolwnn,  bearing  mostly  1  perfect  anther  on  the  side  turned  away 
from  the  labellum,  with  2  lateral  processes  (abortive  anthers),  or. 


t 
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rarely,  2  perfect  lateral  anihfrK  with  an  abortive  process  next  the 
odd  aepal ;  tlie  polktt  piilveraleTitt  or  in  i^rmris.  more  or  ]e«»  cohe* 
rent,  or  in  definiU'  waxy  mnsses  which  are  tree  or  provided  with 
a  pedicel  or  mndirh  (ti^.  4.*i7)i  which  adheres  to  a  gland  or  glaads 
at  the  fipex  or  rostellum  of  the  stijsrmft. 

Ovatij  inferior,  1 -celled,  with  3  double  parietal  plac«nta8  hejiring 
numeroiLs  anatropou«i  ovules;  $Ufh  1, confluent  with  the  filaments 
into  the  column,  which  is  surmounted  hy  i\  ^-mcrotis,  mucous,  dis- 
coid iftifjrjm  facing'  the  labollunu  it^  lohe^?  alternating  with  the 
lines  of  placenta  lion  :  the  lateral  lobea  usually  abortive,  but  some- 
times  forming  divergent  proL'es:;L's»  the  odd  lobe  more  or  less 
developed  into  a  beak  (t'o^telhim)  bearing  1  or  2  glands, 

Fnitit  ma^tly  a  capsule  burMting  by  5  viilves,  bearing  the  placentas  in 
the  middle,  separating  from  the  midribs  of  the  earpela,  which  re- 
main as  an  open  framework  ;  rarely  a  desby  indehiscent  pod ;  ietdi 
very  nuraerons  and  extremely  small,  consifjlin*^  of  a  cellular  nucleus 
without  distinct  radicle  or  plumule,  enclosed  in  a  loose  membranous 
or  rarely  crtistaceous  testa. 


Malaxist  Sicz,  I    Aerid«g,  Lour,  Orchis,  L, 

Dendrobiura,  St(*z,         f>ncidiain,  *S't(^  Ophr^ii,  Stez, 

Ep y  t'  ndn I  ni ,  L.  Odontofrlo^ ii  in ,  H.  B:  JL  Y an  i  J hi,  Stc^ 

Cftttleya.  Littfll,  StJinhopea,  FrtxiL  Epipiietin,  Jlalkr, 

Vanda^  R,  Br.  ^laxillaria,  /7.  Per,  Ovpripediuin,  A 

Phal^enopsis,  BL  Catasetaut,  Bwh. 

Affinities — ^The  comparfttive  anatomy  of  this  very  cxten^ve  and  curioiti 

OrdfT  form*  one  of  the  mn»t  int^re^tiu^  mjhj*H*ts  in  Ixjtaniral  Morphologv. 
In  tlie  jrreater  part  of  the  gwnpra  the  ideal  Mun<:ieotyledonoui*  type  la 
deparU*d  from  in  jueveral  particidars,  as : — in  a  mare  or  le>»d  cotnidenible 
ifregubirity  of  the  perianth,  especially  in  the  condition  of  the  hMlum ; 
in  the  circumstance  thiit  the  filaments  are  coufoandtnl  with  the  f*tyle  into 
a  central  orjran,  prolons^d  from  the  inferior  ovarv»  failed  the  rohimtiy  and 
til  at  ^»>nerally  2  out  of  (at  lea^t)  "5  anthers  are  afKirtive,  while  the  pollen 
ifl  frequent) v  le.^s  develop'd  th»u  u.HiiaJ,  the  proceM  of  iubdiviMitiu  ioUi 
distinct  ct'Us  or  granule*  bf*i»ff  am^i^ted,  !«>  that  it  reniainn  in  compound 
miut^«  of  various  dej^ree^  of  uiagnitudi'  and  of  more  km  b's.^  timi  ana  eviQ 
wj'txv  eonfti(4t«nct\  In  some  ca.'*e«,  how»?ver»  the  p**ni\ath  is  almost 
r»«pular»  f»o  m  to  r^ winble  thut  of  f»ome  of  the  genera  of  Iridiu^ea^ ;  and  in 
Ct/ftrifftdium  wr»  find  *2  anthers  developed  and  only  1  ftbortive,  .'Vmong 
the  other  rrmarkiibk*  peculinrities  of  the  «triieture  arp  pn>ee«e«  of  vanoiii 
kind*  oceurrinijr  upou  the  column  *rid  lab«*llum,  which  thern  i»  reason  to 
re^rard  fo*  indicAtiou^  nf  abortiona  of  ^tarainal  organic*  The«ie  have  given 
rise  to  the  opinion  that  th*?  elemf nt««  of  2  circles  of  ittaniens  exist  b  thht 
Order*  of  which  5  are  usunlly  ?3'  the  p#»rfect  one  btdonjnng  to  an 

^xt*'nial  circle  of  I!,  while  in  (  ..'i  the  2  which  are  derelofMnl  S9« 

mpmb<*r»  of  the  inuFf  circle  ot  *i,  one  uf  which,  with  the  entii«  cmtisr 
drvlt^f  in  abortive.     Thia  iriew  ia   supported   by  numerous  exceptioosi 
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instftlices*  in  which  some  or  till  o(  the  ordinarily  Buppiressed  stomeD^  are 
ppt'itfOt,  ftnd  by  tht*  auatoniiral  ron.'^truction,  which  reveals  the  exiatenct 
o!  Hft  many  bundles  (tf  vascfilar  tij^^ue  in  thf  «vlamii  aivd  ovary  aj»  there 
Rfl*  stftmen.^  mid  caqwdA.  T\w  simprepsion  of  2  out  of  ti  stamens  connt^cta 
this  C)nU»r  i^nth  MaranlAcofi'  aira  Ziti«;ibt'rflrerts  when*  tli**  mmv  ph*»iio- 
uieocm  exiwt4t  in  a  ditfei'^Mit  niodifiratirni,  ti-« inentinned  iiuder  lho«e  Orders; 
the  AyoM»A\HCiff>  hrtvc  2  J^taiut'iis  im]\\  with  their  filnnieutfi  adhnriDg  to 
the  lower  part  of  the  style.  The  ovnry  h  appaT*-*Litly  fanned  of  H  cftrp+^lB^ 
with  thefttignias  simp!*',  sdnce  tht\v  alt  era  ate  with  the  plRcenta,*^ :  Lindley 
Biippoees  ihe  ovar}^  to  be  fonned  of  0  fflrpelj*^  t^  ft^rtile  mul  3  barren  :  hut 
tktfl  seema  contrary  to  analog-  and  without  sutlicient  independent  sup- 
port; in  Apogta«iiaccie,  Mnniiitncen%  and  ZiuirOieract^fe  th^^  ovar^^  is  o- 
collod,  Of  ftonietimea  imperfectly  8<3  in  !he  litjst,  frvnn  tht?  oiarjyrinM  not 
ni.  -tifi"^  IT!  the  centre.  The  seed*,  whitdi  are  ven^  minute,  are  of  simple 
ti  n  ;  the  oTules,  at  the  time  of  fertilizatnui^  consist  solely  oi  an 

fr  J   with  2  integuments;  and  the  ri^>e  st^ed  present,*?  an  embiro 

de\uid  of  distinct  orjjims  (cotyledon  and  radicle)^  erjrlo.^ed  in  a  loose 
test  A — in  thi*  res|»eet  exhibitin»r  a  relatioii(ihip  tn  Biirniftnnifteen&, 

The  Ial>eLhim  sKinietinies  exhibitr*  irritability,  movinja;  epontaneouely  or 
when  t«mebed  (Mef/m-h'tniim,  IhiihuphflhtTn^  kc, ) :  its  formf  are  most  varied 
ilid  «tnLnp\  often  eaufinp  the  entire  iiitwt*r  to  resemble  an  insect  or 
«omo  other  livinir  ohjtH't,  The  ro^tellum  and  etalk  of  the  poll  en -masses 
lrr^  9^^^  endowed  T^'ith  contruetile  properties.  In  Vata^'fum  the^e  are  so 
powerful  a*tocaime  the  sodden  forcible  ejection  of  the  pollen -miuisefl 
IKMU  the  anlher-cellsi^  wben  the  roatelluiii  or  other  sensitive  or^fan  ii 
touched,  nj^  by  the  proboscti*  of  an  insect.  Insects  visiting  orchid  flowert, 
for  the  sake  of  the  honev  in  the  fipur  or  nectary,  cunie  into  contart  with 
the  ro8teUum,  and  thus*  liberHte  the  pollen-mai«^e»5,  Tbc^e  latter  adhere 
fimily  to  the  in^^ect's  back  by  meanH  of  the  ^dand  at  the  end  tff  the  stalk, 
iO  that  the  pollen -ma.a>i  is  conveyed  to  another  tlowcr.  It  mu.<t,  how- 
ler, be  rriimrked  that  if  the  polleij-mass  n^tained  the  nearly  vertical  dirt^c- 
tioii  it  had  on  its  exit  from  the  anther,  it  would,  when  introduce^l  by  thft 
ixuptfct  iuto  another  flower,  *ttrike  against  the  anther,  and  not  againat  the 
ptiffnia^  In  order  to  place  the  pollen  in  ^uch  a  position  that  it  shall 
Impinge  on  the  »tigmftt  the  candiele  or  stalk  of  the  poOen-nmi*^  contracti 
ao  w  to  give  the  pollen-mass  the  requiijite  horizontal  direction.  Tliia 
iiu>T«isieii1  can  reaaily  be  ^een  by  thrngting  the  point  of  a  pencil  into  a 
Hower  against  the  ^^srtellunl,  when  the  p<»llen-mi45tfe9  will  adhere  to  ihe 
pMM^,  and  may  bt*  withdrawn  fronj  the  ttiitbfr-cai?e,  and,  if  watched,  isill 
1-  f  I  bend  dtm^iwardfi,  in  the  manner  jui^t  de«crihedj  immetliately 

h  n«movnl  from  the  anther.     The?e  movements  will  he  again 

aiinn<^i  tit  ill  the  pbysiolnpicid  portitm  of  this  worL 

Two  extremely  dikinct  forms  of  the  perianth  aometimei  present  them- 
«p1ti»#  on  the  f*ame  llower-f-pike,  ho  that  the  pame  ^peeiefl  hw  rec«Ted  two 
fprcifie  titles,  and  even  three  diritlnrt  (generic  name»  : — t.  g.^  Mtrnttch^n^ 
Una,  \ft/ftf,J/nci.  and  Ctifofuhwi,  now  all  included  in  the  laM  named  irentm, 
ladl  f  t  ntnciPMifti  and  jBffmtomimmm^  now  knon^  to  be  forma  of 

iMHi  ar .  n » •  jyeries,    Thia  wiw  oomidefed  a  moet  anomalous  cirruiii- 

fltaaoe  till  it  was  ^ho^-n  by  Darwin  that  the  different  forma  reprt'seuted 
^Afent  ftexcji,  the  male  iiowersi  Winpr  diflerent  from  the  femalet  Thd 
OrchidiiceA  are  terreetrtal  in  tempemle  cUmateai  fonning  tubtefiaiiecitai 
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tubers  (f  40)ortul>erously  enlarjfed  fibrous  roote^from  which  tbe  floweri;  _ 
stem  shoots  up  afresli  every  seasoa.  In  WArm  imd  moist  climate?*  they  nrs 
very  frequently  epiphytic,  hanging  on  the  bmoches  of  trews,  or  even 
attaching  thtniiiieh  cs  to  rocks  and  other  foreiifii  objects,  The^  kindi 
gent»raily  form  some  kind  of  stem-tuber,  either  from  the  lower  intemodet 
of  the  axis  which  ha^i  jii^t  flowered,  or  of  a  new  axiJ*,  sometimes  from  the 
whole  of  the  inteniodcs  of  a  long  jointei  leafy  axis,  •&c.  The  riKJts  wliich 
bang  dowu  from  them  are  soft  aod  delicate  at  the  apex ;  and  the  epi- 
thelial cells  exhibit  Bpiral-librun^  thickening  of  a  peculiar  kind. 

IHBtriijiitloii.^(_)R*!iid8  are  very  numerous,  and  occur  in  almost  all  {Nirti 
of  the  jrlohe^  except  the  very  coldest,  or  in  very  dry  regions.  In  tempeists 
climates  they  occur  chiefly  in  shady  woods,  damp  pastures^  or  open  ea]« 
careou^  dowiis;  but  they  are  moat  abundant  in  damp  situations  in  the 
tropics. 

QaaLities  and  Use*. — The  propi^rties  of  the86  plants  arfi  generally  un- 
import/int.  The  subterranean  tubers  of  some  form  nutritious  food,  firooi 
the  presence  of  a  gummy  ^mb.^tauce :  that  of  a  native  species,  Orckii 
maseuitit  was  formerly  collected  and  »old  for  the  preparation  of  8alep ;  and 
Otheir  kind«  are  eaten  in  India,  Some  of  the  South -American  yield  a  kind 
of  T6ffetable  jflue ;  Apkctrum  hyemale,  the  North-American  Putty -root,  is 
tued  for  making  a  cement  for  china.  The  most  important  plants,  perliAp«, 
are  Vatdtla  plamftdia  and  other  t^pecie.n,  and  a  species  of  SobraUOf  Um 
dried  pulpy  pods  of  which  furnish  the  Vanilla  used  for  flavouring  choco- 
late and  confectionary,  A  few  others  are  described  as  having  medidxial 
propertied  of  Tarioua'kinds. 

(Afostasiacra  is  a  small  Order  of  perennial  kerh^  nearly  related  to 
Orchidac^fB,  bcMinog  a  regular  perianth  and  2  or  3  stamens  which  ar^  con- 
fluent by  their  filamenU  with  the  lower  part  of  the  Ptyle  fthe  anther* 
free),  forming  a  kiod  of  column,  prolonged  ftb<ive  into  a  filiform  procon 
with  a  8-lobed  stigma;  ovary  3-ceUed,  with  avile  niimv-seeded  nlaoentaa; 
seeds  apparently  m  in  OrchidacofO.  These  plants  differ  from  Orchids  cJiiefly 
in  the  free  eoniiition  of  the  upper  part  of  tlie  styh*,  and  the  ii-celled  ovary; 
but  as  the  latter  character  is  inconstant  in  soiue  Monocotyledonous  Order«^ 
pfobably  this  Order  should  be  united  with  Orchidacem :  they  are  near  to 
biirroanniacesB  also;  but  that  Order  has  free  stamens.  Lindlev  regards 
ibis  Order  a-*  connecting  QrcbidacjE  with  Amaryllidace^e  through  Hypox- 
idacefe.  They  are  natives  of  damp  woods  in  tropical  India,  and  are 
without  known  properties.     Genera :  Apoatania^  BL,  &c.). 

(HuiiMANXtACR.care  small  annual  herbs,  often  with  minute  and  actlt- 
like  loaves,  or  those  near  the  root  gras»>like ;  the  flowers  perfect,  with  %^ 
cl«ft  petaloid  perianth^  the  tube  of  which  adheres  to  the  l-cidlttd 
cellea  ovary ;  stamens  3,  distinct,  introrse,  and  opposite  the  inner  « 
of  the  periauth,  or  k\  and  extror»e  ;  stigmas  5 ;  capsule  many-seedi 
seed^  very  minute,  with  a  honiogi?neims  nucleus  in  a  looise  membranous  toita* 
Natives  of  the  tropics  of  America,  Africa,  and  /Vsia-  Some  are  probably  purs- 
[  aiticaL  The  affinities  of  these  plants  are  rather  ob-^cure ;  they  apparently 
I  lijrree  with  Iridacea?  in  the  charact«ir  of  the  flowers,  but  ditfer  in  llie  posi- 
tion aud  number  of  the  stamens  ;  while,  by  the  seeds  n^embling  thoM«i  of 
Orcbidacoje,  they  form  n  connectinjj  link  between  these  two  Ordcrt.  They 
ftre  said  to  be  nittef  and  astringent,  but  are  unimportant  in  those  ro- 
gpeetB,    Oeoeim :  Burmaimiat  L« ;  Thistrm,  Gn13L,  kc) 


I 
I 


PETALOIDEA.  385 


Order  CXLVIII.  ZINGIBERACEiE.   The  Ginger  Order. 

CZfwt.  Scitamineie,  £ndL    All.  Aniomales,  Littdl.     Coh,  Amomales, 
liefith.  et  Hook. 

510.  Diagnosis, — ^Herbaceous  plants  with  a  creeping  rhizome; 
leaves  broad,  with  a  sheathing  petiole,  and  numerous  parallel  veins 
diverging  from  a  midrib  ;  dowers  spiked  or  racemose,  with  spatha- 
ccouB  membranous  bracts  ;  perianth  adherent,  irregular,  in  three 
circles  of  three  parts,  one  petal  being  larger  in  each  of  the  two  inner 
circles  ;  stamens  J3,  distinct,  2  abortive,  and  the  fertile  one  posterior, 
opposite  the  labellum  or  large  segment  of  the  innermost  i>erianthial 
whorl;  anther  2-celled;  ovar}*  3-celled,  or  with  the  dissepiments 
imperfect ;  seeds  numerous,  with  the  embryo  in  a  sac  (viteUus)  within 
the  albumen. 

iLLUSTRAXn'E  GeNERA. 

Zingiber,  Gttrtn,         I      llt'dychiiim,  Ktrnig.  I      Costus,  L, 
Amomum,  L,  \      Alpi'nia,  L,  \ 

Afllnitira. — This  Order  is  nearly  related  to  Marantacoa*,  Orchidacece,  and 
the  allied  Orders,  but  may  always  be  distingiiisshed  by  the  only  fertile 
stamen  bi*ing  situatetl  next  the  axis  (posterior),  not  next  the  bract  (an- 
terior) as  it  is  in  Orchidncete  (before  the  ovar>'  l)e<-ome»  twisted),  or 
lateral  as  it  is  in  Marantaeeje  ;  the  ovar}-  is  usually  ;{-eelled,  like  that  of 
Marantaceie,  but  the  enibrvo  is  contained  in  a  special  sac  or  vitellus, 
which  is  not  presi*nt  in  th»'  seeds  of  either  Manints  or  Orchids. 

Dlstrilmtion.^i-A  lar^e  ( )nler,  consistinjr  mostly  of  tropical  plants  j  the 
plater  jiart  PjLst- Indian,  but  a  few  (K'curring  in  America,  in  Africa,  and 
in  Japan. 

QnjOities  and  Utos. — Keniaikable  for  the  pleasant  aromatic  and  stimu- 
lant qualities  of  the  rhi/«)nies  and  the  seeds  of  many  kinds;  some  are 
iftrin^^ntf  many  yield  stan-li,  and  some  colourin^'--matters. 

Oin)rer  is  the  rhizome  of  /AutjiUr  ojficinalr :  pre>er\  eil  ginger  is  made 
from  the  younger  parts  of  the  rlii/omes.     Cardamom  siH.'ds  are  obtained 
from   Amomum   Cardamomu/n   (Hound   Cardamoms),   A,   nnt/usti/ulium 
(Mmlagascar  Canlanionis),  ./.  maximumy  A,  an'maiimm^  Eltttttria  major 
(Ceylon ) ,  and  /;.  ( 'anhmomum  ( M  alabar ).  Tunneric  consists  of  the  yellow- 
colo'ured  rhizomes  of  Curcuma  lomja  :  the  starchy  rhizomes  of  some  luwt- 
Indian  spe<*ies  of  Curcuma  furnish  Arrow-riH)t.     (lalangale-root,  which 
has  properties  rest^mhlin^'-  those  of  ( linger,  consists  of  the  rhizomes  of 
Alpiuia  (lalam/a  and  racrmota ;  Zedoar}-,  of  those  of  Curcuma  Xrdoan'a 
and  j^erttrnfttt.     Amomum  (irana  Ihtradi'jti  yields  the  (trains  of  Paradise, 
qmhI  af«  stimulants,  and  also  for  giving  pungency  to  spirits  and  beer. 
Many  of  the  sj)ecies  have  very  beautiful  blossoms,  and  are  cultivated  in 
stoves  on  that  account.     The  bright  colouring  is  found  sometimes  in  the 
bracts,  sometimes  in  the  perianth,  as  in  Htdychium  coroHorimm. 
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Obder  CXLIX. 


MARANTACK.E 
Order. 


CioM.  SdixamneiB,  Ettdl. 


AU.  Amomale*,  LindL 
Bmth.  H  Hook. 


511*  Dtftgtiom. — Herbaceous  plants  with  rreeping  rhuoraen,  re- 
semblin*;  Zingil>craeete  in  habit,  but  with  tho  jierianth  more  irre- 
gular, aiid  the  inner  Rc^iienta  oftin  abortive ;  the  3  atamens  peta- 
loid,  2  barren,  and  1  lateral  fertile  2-lolx'd,  with  a  1-  (2?)-cclled 
antber  on  one  of  its  lobes  ;  ovary  inferior,  1-Il-eelled,  with  numerons 
albuminous  seeds ;  cmbrjo  not  en  doused  in  any  special  sac. 


iLLrsmATTYE  Genera. 
Maraut^i,  Piuvt,  \  Cautia,  L. 


Uiisf 


AfflnltSei. — The  affinitle*  are  iho^e  of  ZingiberaceiD,  &om  which 
Order  is  peparated  by  the  place  of  il»  fertile  stamen  (biteral)  and  by  the 
absence  of  a  i  itellufl  or  Kpt-dal  fac  round  the  embryo.  If  we  a8«ume  the 
Drchidrtceic,  as  mentioned  under  that  Order,  to  have  the  rudimenti*  of  a 
doable  series  of  etaineuH,  the  rtdatioa^i  of  Orchidacea?!  Zin^nheracnw,  «nd 
MuantaceiD  are  very  clofie,  aiidyet  tlidr  distinct ioua  very  clear  (fi^»  436), 

Fig,  43a 


M  Z  0 

«miiJi  n>prA  citrftlfW  kpp  fprtlU  «k»tinrn«;  thi*  bliMiJc  Avtm  iihoftive  ilMUMi;  tfk«  UmIi  40^ 
Kitti  ihv  LrcMhd  lifir  fvorrd  thruugh  mrr  ivUXoid  alftinriu, 

Orckithcete^  with  a  doabk*  perianth,  and  two  ciitle*^  of  stamena^  baini 

the  anterior  stamen  tMoujfln)jr  to  the  outer  circle)  dev**lo|>ed,  Uie  fcft 
abortiv**,  or  prf»«ent  in  the  form  of  lionise,  ndgv^  &c*  (Oh  or,  in  C^pri* 
/»rf/r  ■*'  ♦' "^  Have  the  2  lat<'ral  f^tameni;  of  the  inner  circle  developtnl^  tll0 
ani  1  tho^e  i}{  the  outer  circle  abortive, 

Z... ,  ,',  with  n  II  ,iili\   n.iij.nili   lirivf  the  oiit**r  cifcle  of 

jH»tiiluid  Ibrminjr  u  the  odd  (pi»4leriur) 

of  ibe  inner  circle   1  _  ^>rtive  (50. 

Marantactif^  with  n  double  perianth,  have  the  outer  circhj  of 
more  or  lea^  developed  in  a  pi't/iloid  form.  a»  a  third  p.^ritrntliial  curclis,  mil 
one  lateral  atamen  of  the  inner  circle  fertile — the  other  lateral  »tam<!fi^  with 
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the  posterior  one,  being  abortive  (M).  Dr.  Dickie  has  lately  shown  that 
the  anther  of  Catma  is  in  reality  2-celled. 

Dtetribation. — The  species  are  numerous,  and  natives  chiefly  of  tropical 
America,  Africa,  and  Lidia. 

Qualities  and  Uses. — The  abundance  of  pure  starch  furnished  by  the 
rhizomes  of  many  species  constitutes  the  principal  feature  of  the  Maran- 
tacesB  considered  from  an  economical  point  of  view.  True  Arrow-root  is 
obtained  from  Marajita  arundinacea,  AUoiiyiay  and  nohilis  (West  Indies), 
and  M,  ramosissima  (fkst  Indies).  Tous-les-Mois  is  derived  from  species 
of  Cflwrni,  probably  C  coccinea^  AchiraSy  edulisj  &c.  Cantia  indica  is  called 
"  Indian  shot "  from  its  beautifully  spherical  seeds.  Some  of  the  species 
are  ciJtivated  in  our  stoves.  Many  of  the  species  of  Calathea  and  MaratUa 
haye  beautifully  coloured  foliage. 


Order  CL.  MUSACEiE.     Bananas. 

Class,  ScitaminesD,  JSndl.    AIL  Amomales,  LindL     Coh,  Amomales, 
Benth.  et  Hook, 

612.  Diagnosis. — Large  herbaceous  plants  with  long  sheathing  petioles 
forming  a  spurious  stem ;  leaves  large,  with  a  strong  midrib  and  parallel 
lateral  veins  ;  flowers  enclosed  in  a  spathe,  hermaphrodite ;  periantn  more 
or  less  irregular,  adherent,  petaloid,  m  two  3-merous  rows;  stamens  0,  on 
the  segments  of  the  perianth,  some  always  abortive;  anthers  2-celled; 
ovary  3-celled,  many-seeded,  or  rarely  3-seeded  ;  fruit  a  capsule  or  suc- 
culent and  indehiscent ;  embryo  at  the  end  of  albumen. 

Illustrative  Genera. 
Heliconia,  L.  \   Musa,  Tournef.   \   Strelitzia,  Banks.  \    Ravenala,  Adans, 

AfflnitiM. — With  certain  well-marked  diflTerences,  these  plants  approach 
in  some  degree  to  the  Murantateaj  and  Zingiberaceae  in  habit,  especially 
in  the  character  of  the  foliage,  but  the  Musace®  have  5  or  0  more  or  less 
perfect  stamens  and  no  staniinodes  ;  from  the  Amaryllidaceie,  which  they 
resemble  in  the  epigynous  hexandrous  structure,  they  dift'er  in  the  ir- 
regular flowers,  the  general  habit,  and  the  character  of  the  bracts  or 
spathes. 

Dittrilmtion. — A  small  Order,  the  species  of  which  are  generally  dif- 
fused, wild  or  in  culture,  in  the  plains  of  the  tropics,  Cape  of  Good 
Hope,  &c. 

Qualities  and  Uses. — These  plants  are  most  valuable  as  sources  of  food  and 
fibrous  materials.  Mum  paradiMuai^  the  Plantain,  and  Musa  sapientum, 
the  Banana,  are  plants  bearing  gigantic  leaves  on  long  petioles,  the  im- 
bricated sheaths  of  which  form  a  ps<»udo-stem  manv  feet  high.  They 
produce  large  clusters  of  pulpy  fniit  coutainincr  mucfi  sugar  and  starch, 
which  form  a  very  important  article  of  footl  in  tne  tropics.  Several  other 
species  of  Muj*a  vield  similar  fruits.  The  leaves  are  used  for  thatching 
huts,  or  split  up  for  plaited  work  of  all  kinds.  The  fibre  of  the  petioles 
it  a  valuaole  material,  especially  that  of  Musa  Ujciiiis,  which  is  known  as 
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Manilla  TTenip.  The  young  sBoots  are  iiUo  eaten  biilecl.  Mnvenah 
sftecioMi  lias  an  edible  seed  ;  ft  quantity  of  wateiy  Juice  exudes  from  its 
petioles  when  cut,  whence  it  ba<*  bt^en  called  Arhre  du  rot/a f/eur.  S(rt' 
litzia  U  a  trt^'niis  with  v**ry  hiiiid^ome  tlowers,  seyeral  species  o(  wUich|  as 
also  ot  Musa,  are  often  eul  lira  ted  in  stoves. 


Order  CLI,  AMARYLLIDACE.E.    Amabvllibs. 


Clasg.  EnaatcB)  JSneU. 


AIL  Narciswales,  Lu^, 


Coh,  IricUlefl,  BentKi 


513,  Diafjmsis. — Cliirfly  Imlbous  and  scape-lieflring  herl»,  not 
scurfy  or  woolly,  with  linear  flat  root-lpaTe«,  und  perfect,  rc^ilar  (or 
nr^nrly  bo),  6-Qndroiir*  flowers ;  perifinth  petiJoid,  O-parted,  ita  tiib^ 
adherent  to  the  ^-celled  oviir}* ;  the  ffe^ient^  of  the  limb  imbricatt-d 
in  aestivation  ;  anthera  intmrse  ;  frwtt  n  iWnlvcd,  loeulicidid  capsule 
or  a  I  -3-swded  berrj* ;  seeds  vdxh  fleshy  or  homy  albumen  ;  radicle 
turned  to  the  hOum. 

iLLl'STKATm?  CiENKRA, 

Bulhom 


Tribe  T,  AMAnvLLE^K. 
plants,  rrifhnuf  a  coronH* 
OalaTitlniSj  L. 

Tribe  2,    NAnri*BK^.      J^m/Zmhw 
planU^  mth  a  canmH  in  the  prrtOiUM. 

PanfTfttiutn,  Z. 

XareissuH,  L. 
Tribe  3.    .VLSTncBMBRIK^B*      Ft- 


h-am-rooted:  sepah  unltke  tK^pdak  .* 
no  coronrt, 

Alstroemeriat  Z. 

Tribe  4,  Aoave*«.  Fihrou%*rm<* 
t*d  ;  Mfpftls  mtt(  petnh  alikf^  ralnUe  in 
f^dioiiiioH :  Ha  e^frtmet. 

Agave,  L. 

Fourcroya,  Vent. 


AiSnltle«. — Tlii^  epijjrnouA  Order  contrasts  with  the  hyponynouf  Lili- 
ftci'ie  ;  anion^'  it*?  epifj\iiou»  alliefl,  Iridaceas  are  dii*.tin|?uiftned  by  their  tl 
gtanien**  anil  extrorfw  anthers :  its  nearest  alUiss  are  Uromodnracem  and 
and  HypHxidaceiP,  the  irliaracters  of  whitdi  are  ^"ivon  b^^hiw.  The  eomnet 
of  the  XarctMKefy  In  aoiuetimes  r<>2'ftrded  *w  a  circln  of  abortive  BtAinenv 
but  h  more  probably  an  oiitprowth  fronj  the  tub*^  of  the  p<*rianth. 

IHstribntion. — A  lurjre  Order,  the  sp*^cies  of  which  are  ^enerftlly  diiliiited, 
bnt.  lil<e  Iridaeeip,  bave  their  niaxinnini  at  the  Cape  of  O^M^d  Hope,  TIia 
Aarcittfvf  are  connnon  in  Kuropi%  while  the  penera  nnprovidtnl  with  a 
cortoi^*!  nm  very  rare  in  Europe  and  North  America,  but  abound  in  Soutk. 
Africa. 

QYULlltlcs  and  Uji««* — The  Amaryllidaceip  are  commonly    '  1 

by  active  pn>prrt!i'fl,  the  Amariflirft  and  the  NaretMeff  e- 1 

emetic  and  piirjrative,  and  even  poisonous  i   the  juic*?  nl    t rniin  ni 

IffrmitnthuM    tojininm   ifl   u.-ed    by   The    llottentnti   to   poison   arn>w«. 
The  t^nnW'drort  (ftalnMihm  «mi/iv»K  Snow-tliike  <  i>f^/^^^^  ■  •   ■    '  -  •  ^    '^  - 
Diitfodil  ( Xarrtftfifin  /V-wJct-AVrrijwiw),  with  the  other 
Pancrutittm  vmriiimum^  kc,  act  M  emetics,     Others  ♦v.    ,,  ..,„^....,  ,.^: 
storcJi  is  waahod  froim  tho  roots  of  some  species  of  AlMnrwtrm,    Tb# 


»y 


exceeilingly  valuable  pknts,  ha\  ing^  flbundant  innocuous  Pac- 
land  large  leaves  conttiiniog  excellent  !ibrt\    At/me  mtterivaftn^ 

^,  mbtake  the  American  .\li>t%  is  the  Huadfed-viar^i  pluut ;  but 

the  statement  tJiat  it  lives  100  yeais  before  Uovvering  ik  fubuloua :  it  is 
a  native  of  America,  but  'm  natunilized  in  some  parts  of  S,  Kurope,  and  is 
pl*mU»d,  on  Hccount  of  its  lart^e  spiuy  leaves,  lu  ftirm  fence^ji.  From  tliiti 
find  other  sneeieH  is  t>btiiine<l  Pita  tbr*  ad,  ft  v^duKble  tihre  ;  Pulque  (a 
temiented  liquor)  and  a.  briiudy  distilled  from  thi,s  rire  made  by  cutting 
'Ve  buds  aut  of  ^^-/afe- plants  and  coUectiufi:  the  sap,  which  exudes  in  great 

lundanee  when  this  operation  i»  perfuniied  just  before  the  llowering 

sin  ii*  pu.sbed  out  f  tiieae  plants  are  also  called  Maguey -plants.  Tbis 
Order  atiord*'  a  numlMT  of  beautiful  tlowers,  more  pernianeuL  tliiui  Irida- 
cenj,  and  often  attaining  a  very  large  *ize.  Moat  of  tliem  are  auuuiil 
"  twerere;  but  die  Ayttvet^,  having  remarkable  foliage,  like  Ihut  of  the 

!wv  in  Liliaccce,  produce  tiowenng  sivm^  (ftometiinea  many  feet  in 
_i»»ight)  after  vegetating  for  a  nunjlu'r  of  years,  whence  the  ^torv  of  the 
liimdred -years  Aloe.     Stembergm  iutaa  h  fluppoi^ed  to  be  the  Lily  of  the 

Ms  referred  to  by  Christ. 


(IlYT*oxrDACR.B  are  a  pniall  Onhr  of  cpigynotis  M on ocotylcdon?*, nearly 
lated  to  Ama^yllidat'eft^  but  ditrering  m  llieir  habit,  having  hairy 
li«gif  ttud  no  bulbil,  and  in  their  i tonally  frtrophlolute  skvih  having  the 
nidicle  next  the  h Jum.  The  6  stamen!*,  the  initneflted^  ili*.tinctly  peloloid 
perianth^  and  the  habit  of  the  foliage  iiepanitt*  them  from  Iridiieea*,  They 
occur  ^*attered  in  the  warmer  part^  ut  the  globe,  and  are  appa^.ntly  more 
or  leM*  bi tte r  an  d  aro niati  c.  The  t  u  bers  of  sonie  are  eate  n ,  ti enem  ]  t  V<r- 
cwii^,  Gtertn,;  i*br&fWa,  Eckl. ;  IJ^MKruSfh.i  Sattridiaj  lisxv.) 

(IL«MoriottAC'E.i!  are  herb«  with  fibrous  root^,  n dually  equitaiit  leaves, 

ftnd  perfect  3-4>-androus   regukr   Hower^^  which   arc   woollv  or  scmrfy 

outside;  the  tube  of  the  ti-parted  perianth  adherent  to  the  whole  surfacei 

or  merely  to  the  lower  port  of  the  .i-celh-d  ovary ;  anthers  intrarse;  ata- 

Hens  opposite   the   petals  when  3;  seeda   with  cartikgtnoUB  albumen; 

iiclc  remote  from  the  hilnm.     The  structure  of  the  genera  included  in 

lOt^ier  is  rather  irregular:   from  Amaiyllithweic  they  are   usually 

jg^iifihed  by  the  woolly  tubular  periimth,  the  equitant  leAves,  and^  in 

■  CAst^B,  by  tlie  »i  sUimens;  but  none  of  these  characten  art*  without 

jtion :  fTi»m  Iridacea*  the  triandrous  genera  diller  in  the  sttimeas 

;  inlron*e  and  opposite  the  petals,  which  la^  choracte^r  aliio  s^^paratea 

^^,     from   Hvpoxidacea*.     The  radicle  is  said  to  he  remote  from  the 

bOtliii*  as  in  ifypoxids;  while  it  h  next  it  in  .\inar}llidn  and  Irid^.    The 

Y^Omiie  and  llarhacmia  are  mon^  or  less  arborescent|  and  in  8om»  degree 

Bliched,  e*pecirdlv  the  former,  w^ hi ch  have  a  very  remarkable  aspect : 

many  rei^pect*^  they  approach  Brtrnufliads.     The  plants  are  natives  of 

Liiicrit*'a,  the  Cape,  and  Australia,  and  have  sometimes  bitter  and  astrin- 

rties,  as  yl/e/nV/ffn.«oM.     The  roots  often  contain  a  red  matt4L>r 

.1^  a  dve^  whence  the  name  of  lllood-roots ;  lAivhmmthvA  tmctoria 

uacd  lu  America.    The  root^  of  several  species  of  llttmoihwum  are  «>aten, 

a^ted,  V»y  the  notivea  of  Australia.     Genera :  Ilamodorumj  Sm. :  AiHriM, 

.«   ywikmoj  Hart.j  Barbact^iiu^  VandellL) 
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Order  CLIL  IRIDACE.E.    The  Flag  Order. 


CUks.  Ensatte,  MmU, 


All.  Nareii^sales,  LindL 
Hook. 


Cah.  Iridalea,  Bentk  et 


514.  Dlat^noBh. — Herbs  with  bulbs,  conn*,  or  rhizomeB,  equuatit 
2-ranko(l  leaves,  find  |>erfect,  regular  or  irregular  floworM ;  the  seg- 
inent8  of  the  *Upfii'ted  petJiluid  periunth  (fig.  439)  convolute  in  the  bud 
in  2  CLi'cles ;  the  tulie  adherent  to  the  3-eeiled  ovary ;  stameiw  3, 


Fig.  4m 


Fi^,  440. 


Fig.  442. 


Fig,  44L 


Fig.  443. 


m&tkC 


Fin,  ^IJ^ff,  Vfrll-  rtT 

Ti^.  443.  Sittiaa  of  *<vd  oT Ifis 


'hoo  of  tho  floiver  oUrit 


«,  wCttlor  ovtrj. 


net  or  monadelphoiis ;  anthers  cxtrorse ;  style  1 ;  ptigmas  3 
(%*  440),  often  petaloid  (ln$) ;  eapsnlo  Ji-valved,  loculicidal  (figji, 
441  &  442) ;  seeds  with  homy  or  hard  flcehy  albuiiien  (fig.  443)* 


Iris,  L, 
Tigridift,  Jhss* 


Illustrativb  Grnicra, 
I      Gladinbis,  TiMt-mf, 


Crocus,  ToHttw/, 


In* 


AiRnltlcs.— Ariiong  the  epig^Tious  pelaloid  Monocotylwlofi?*    t^ 
dnrcm  AppiMnrh^  by  genera  like  CVociw,  the  Anmrrllidrtren  w- 

ev^r.  hiive  G  iutror^  stimien«,  Tliewmie  chnriic'tt'r  »«!piiriiii'.-  J  -  imiei 
Iirom«>liiirt*a>,  which  luive  »ome  aitinity  with  ihiK  family;  lire  bid  iirt'W'* 
difffr  in  the  gynandrt>u8  stnicture  ;  MnrJinttice*!?  iind  Ziiitrifi^^nu^ip  in  th»^ir 
mouttiidmti*  »tiite,  US  also  in  th^'  charACt^T  of  their  ft>lj«|f»\  TT»»'  littJi^ 
t  OAJer  BurmaimincistB  resembles  Iridacen^  in  many  particulais,  but  dillkr* 
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in  some  essential  points  mentioned  under  that  Order;  and  this  is  the  case 
also  with  Xyridacese. 

Distritmtion. — A  large  Order,  diffuaed  throughout  temperate  and  warm 
climates,  but  especially  abundant  at  the  Cape  of  Good  Hope. 

Qualities  and  Ums. — The  sap  of  many  or  these  plants  is  more  or  less 
acrid,  purj^atire,  or  emetic,  astnat  of  the  Flag^  (^f^)  generally,  Ferrariaf 
SUyrin^tum,  &c.  Saffron  consists  of  the  stigmas  of  the  Saffron  Crocus 
(C.  Mtivtts)  and  of  C.  odorus  (Sicily).  Orrii^-root,  used  in  perfumery,  is  the 
rhizome  or  Irisfiormttna.  The  genera  of  this  Order  contribute  a  large 
share  to  our  coUections  of  garden-bulbs,  as  will  be  recognized  from  the 
plants  already  named  ;  they  are  more  remarkable  for  their  beautiful  but 
transient  flowers  than  for  any  useful  quality ;  the  corms  and  rhizomes  of 
some  are  said  to  be  eaten,  on  account  of  the  starch  they  contain,  by  the 
Hottentots  and  other  races. 


Order  CLIII.  BROMELIACE^.     The  Pine-apple 
Order. 

Class.  Ensat«,  jE>m//.     Ali.  Narcissales,  LindL     Coh,  Iridales  ?, 
Benth.  et  Hook, 

615.  Diagnosis. — Herbs  (or  scarcely  woody  plant**),  nearly  all  tropical, 
the  greater  part  epipliytes,  with  pt'i^i^tent  dir  or  fleshy  and  channelled 
crowded  leaves,  sheatliinpr  at  the  biv*i\s,  usually  coverecf  or  banded  with 
scurfy  scales ;  perianth  five  or  adherent,  in  two  circles,  the  outer  (sepals) 
often  coherent,  and  differently  coloured  from  the  inner  (petals),  wnich 
are  distinct  and  imbricated :  stamens  i\ ;  ovary  3-celled,  with  numerous 
o\'ule8  on  axile  placentas;  style  sin»rle;  stigma  3-lobed  or  entire,  often 
twisted ;  seeds  numerous,  with  a  minute  embryo  in  the  base  of  mealy 
albumen;  the  radicle  next  the  hilum. 

Illustrative  Genera. 

Ananassa,  LindL       I      yKchmea,  R.  Sf  P.      I      Pitcaimia,  Hh^, 
Bromelia,  L.  \      Billbergia,  Thunb.      \      Tillandsia,  L. 

AfflnttiM. — Among  the  Bromeliacea)  are  found  both  epigynous  and 
bypogynous  genera,  as  well  as  forms  with  a  partially  adherent  perianth; 
on  the  whole,  the  tendency  is  to  the  fonner  condition,  whence  the  Order 
must  be  regarded  as  an  ally  of  Amaryllidacea^,  from  which  it  differs  in 
habit  and  in  the  mealy  albumen ;  from  Iridace«B  it  differs  in  these  parti- 
culars and  in  the  0-androus  stamens,  while  the  style  and  stigma  are 
somewhat  similar.  The  character  of  the  habit,  and  the  often  distinctly 
characterized  calvx  and  C()n)lla,  offer  a  resemblance  to  Hydrocharidaceae, 
which,  however,  have  exalbuminous  seeds.  The  fruit  varies  much  in  this 
Order,  being  commonly  capsular;  but  in  Anana4fsa  the  entire  spike  of 
inflorescence,  together  with  the  st<»ui,  bt»comes  blended  into  a  succulent 
sorosis  (§  '2i^)y  the  well-known  Pine-apple.  The  scurfy  epidermis  of  the 
leaves  displays  a  very  intert»8ting  microscopic  structure. 

Difltrilmtion. — A  considerable  group,  the  members  of  which  are,  for  the 
most  part,  natives  of  tropical  America ;  but  some  are  now  natunJised  in 
West  Africa  and  the  East  Indies. 
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Quftlltle«  and  TJnee, — Cliiofly  important  ftir  the  fnijt  of  Anano*Btt,  fibret, 
coloiinn|j-iimtti"rH,  and  nthi^r  t'Ci»tioiiiic  pmiliicts.  lirnjneh'ft  Pfiupfm  is 
used  as  a  venuiftigie  in  the  West  Iiulie^»  Manv  of  thei<*'  plants  ^row 
iipun  th«?  braDcbes  of  tree**  (i-pi phytic),  iiiid  they  appear  to  be  capoble  of 
ottrtiuiiijr  the  greater  part  of  their  uouri'shiiient  Irom  the  atmosphere 
their  ripritlt  toii«;h  t'pidimrii:^  »ma1>h^9  th^ir  Biiceiileiit  leavea  to  w)tiit<tand 
thi*  iidiueiiei'  of  a  liot  and  dry  atnio^ph*  re.  IWnmhia  ujinrmtlr^^  calltHl 
Old-Man*M  IWard,  b  a  cominoii  phmt,  fonuiujL*'  a  deuso  mn^  »>f  dark-co- 
Ifjurtnl  tihr*A^,  which  hang  down  from  the  boiigli^  of  the  treea  of  the  forest* 
of  tropical  Aiiieriea,  as  Lieluiis  do  in  roMer  elimates,  2iIost  of  tho 
genera  liave  brilliantly  coloured  t^ower^,  sometimej*  in  tall  ra^^emea  nutl 
peiuclea,  whence  thej  are  much  esteemed  as  ornamental  8tOTe«plaut«, 


Ordee  CLIV.  HYDROCIIARIDACE.^. 

Endl     AIL  Hvdralea,  LiiidL     Coh,  Iljdnaes,  Bmik.  i 
JImjk. 


516.  DtatptoniA, — Aquatic  lierba,  with  direcinus  or  polygnmoiig  tWxILmt 
flower*  iftHuing  ft^>ui  a  spat  he  on  the  end  of  sscape-like  peduncle*;  Icmil 
envt?lo|H's  in  a  single  or  doid^le  eirc  h\  in  the  fertile  flowers  unitfHl  into  a 
tube  and  Hdhen^nt  to  the  l-tUceUt-d  ovarj^ ;  pliicenta  parietal; 
without  albumen. 

iLLUSTHATn'E  GeA'ERA. 


Udora,  Ntdt. 
Vallianeria,  Mleh. 


Stiatiot«e,  L. 
Ilydrocharia,  L. 


AfflnitJef,— TTip  sum  or  combination  of  the  characters  of  this  interMtiog 
r^rder  keep?*  it  apart  frcnn  all  other  Monocotylt^1on««^  while  tlie  chamcters 
taken  ^^epiirai ely  v*  jnnect  it  \vi  th  many.  The  inferior  ovary  and»  in  thf*  ca?e  of 
^StrttfinteM^  i\n*  hiihit  connect  th**m  with  Bromeliacea' ;  the  3-nu*rouii  peta- 
loid  Hower ajul  exalhinuinous  seecls  with  Alisiuaeea^ ;  the  3-ujeroUi»  pelalotd 
flower  and  *Vcarp«*lliiry  ovary  with  the  Connuelynacea*,  which*  boweircT, 
with  a  miperior  ovaiy,  like  the  Alipmacea?,  have  albuminous  peeda.  The 
inferior  ovary,  numerous  wedi^,  and  fyeneral  characters  n^njovo  tbi»m  from 
Naiad ncea%  with  which  they  nre  often  awnx-iated  by  habit,  antl  the  Arm- 
cea>,  with  which  «onie  woidd  conn<:»ct  them;  th^'irHpnthe  is  »rHrv^<'Jy  more 
Araceousi  than  that  of  AmarjUidarea?.  VttllUuenti  nnd  Eh^dta  {Anatha* 
ns)  ar'^  plnnt*  weJJ  known  toinicrowopistifor  the  favoumble  onportunitirt 
they  ofU'r  of  examining  the  rotatitm  of  the  protoplnAm  of  the  cells.  Htfdr^ 
dbai-t>«  a  plaut  nomewhat  like  a  miniBture  Wuter-lilyti*  ciunnjon  in  rrnsii- 
water  ditcher;  and  it*«  nepfilMand  rootlet.^  wrt*  equally  wdapt*  d  for  tlic  micro- 
tropic  inveMijS-ation  of  hvinji  ti^suea.  iS7tv/m  tumtdetm*  w  tljc  American 
\yttl4*r-wi*ed,  which  hafl  inrrea^^ed  9o  rapidly  in  our  canaU  and  ditchiii 
%ii\vi*  if>*  introduction  from  America  some  years  »ince» 

0l»iriirotlon.— The  «p«H'i**p  wre  not  ntimerouM ;  ihey  arc  found  m  fjwtli 
wnt»T  in  !  jirope,  X.  Ann'rica*  M  Tridiea,  nnd  New  Holland. 

Qnalltlei  and  U»o«.-~They  appear  to  havo  tio  very  active  piopeTtic^;. 
JfyiirochariA  i*  ?aid  to  bo  astringent. 
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Order  CLV.  ALISMACEiE. 


Clam.  Helobiae,  Endl 


AIL  Alismales,  Lindl, 
BerUh.  et  Hook, 


517.  Diagnosis. — Marsh-herbs,  mostly  with  broad  pe- 
tiolate  leaves  and  scape-like  flowerinp^  stems;  tiowers 
perfect  or  monoecious, with  a  double  perianth,  consisting 
either  of  a  green  calyx  and  a  coloured  deciduous  corolla, 
or  of  2  circles  of  green  scales,  each  of  3  pieces  (fig.  444) ; 
OTariea  3,  6,  or  numerous,  more  or  less  distinct,  and 
separating  into  as  many  nuts ;  seeds  campvlotropous  or 
anatropous ;  embryo  doubled,  hook -shaped,  or  straight, 
without  albumen. 


Plan  of  flower  of 
Trigloehin:  jr.brmct. 


Illustrative  Genera, 

Subord.  1.  JuNCAOiNKA!.  Pen- 
anth  Bcaly;  afithtrs  ahcays  extrorse; 
ovule  inreiit^ ;  embryo  utraiyht, 

Trigloehin,  X. 

Scheuchzeria,  L. 
Subord.  2.   Alismk^.      Internal 
circle  of  the peritwth  cttloured;  ovules 
military  or  twin:  ovule  and  embryo 
curved, 

Alisma,  Jum, 


Actinocarpus,  jR.  Br. 
Sagittaria,  L. 

Subord.  3.  Rutomejr.     Internal 
circle  of  jyerianth  coloured:   ovules 
numerous  all  over  the  inner  surface  of 
the  carpels :  embryo  curved, 
Butomus,  Tournef 
Limnocharis,  H.  <$*  B, 


AAnitlet. — The  Alismere  boar  considorable  resemblance  to  the  Dicoty- 
ledonous Onler  Kanunculaceifs  while  Butomeo'  have  been  compared  with 
the  Nymphffiacew  on  account  of  the  curious  placentation ;  but  there  is 
hardly  any  n'al  relationship  in  this  latter  ch.m\  On  the  other  hand,  the 
Alisniea  have  some  similarity  to  the  C'ommehimcejo,  from  which  they 
are  separated  by  the  exalbuniinous  seed.  This  structure  of  the  seed 
agrees  with  that  of  Nniadacea\  with  which  this  Order  is  connected  by  the 
Juncaginetr,     Scheuchzeria  in  tliis  last  division  a])])n>aches  Juncacefld. 

Dlatribution. — A  small  group,  the  members  of  which  inhabit  marshy 
localities  in  all  parts  of  thti  world  ;  most  abundant,  perhajM,  in  temperate 
climates. 

Qnalitios  and  Use*. — An  acrid  propertv  is  conmion  in  the  folia^re  and 
in  the  rhizomes,  but  the  hitter  an*  sometimt»s  fleshy  and  farinaceous,  and 
then  may  b«*  I'aten  after  the  acridity  is  removed  by  cookinor.  tSayittaria 
sitiensis  is  cultivated  for  fo(Hl  in  China.  Many  are  ver>'  handsome  aquatic 
plants  and  are  cultivated  for  the  sake  of  their  flowers. 
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Order  CLVI,  NAIADACE.E 


AfL  Hydralei*,  LindL 
Bmih,  el  Hmk. 


The  Pond-weeo  ORBERf 


rWi. 


51 9,  Dittf/nosts, — ^Tmmersed  aquatic  plants,  with 
jointed  Btero»*  and  shvuthmg  stipules  within  the 
petioles,  or  witli  shesitliin^r  bast'«i  to  the  knaves; 
incoiisYjiLwou!?,  moTiaoiouH,  dioecious,  or  perfect 
flo%vcrs,  which  are  naked  or  have  a  fro<?*  scale^like 
perianth  ;  the  ovaries  wolitary  or  2-4  aiirl  distiBct, 
l-celled*  1-ovulod;  fte4?d  exalbuminoua ;  embryo 
straight  or  curved  (%.  445),  with  a  thin  mem- 
branous testa. 

IlitTSTBATIVB  OkKRRA* 

Caidiiiirt.  Ullld. 

Zoi^tera^  L. 


Tlappia,  L, 

Z(i  rmi  r  h  ell  i a ,  Michd. 

Potamogeton,  L. 


Ouvirftudm,  Tfitmifrt, 
Ajwnog^tou,  Thunh, 


Afflxiltlei.^ — Tliis  r>rd»*r  ftOTeos  with  Ilydrochrtridftr^'je  and  Alis^maceo?  in 
the  atnicture  of  its  seedi*,  but  difTtT??  in  the  ^nnuhr  rirj/aniz-Ation  of  the 
infloTPucenre,  which,  however,  is  eonniK-ted  with  that  of  AliMnaeom  in 
Sehrtichzfrut.  UtTaisne  and  ^fnout,  following'  A.  de.Iu«i»ieti,  keep  diHtiuct 
the  JuDcajnne«>,  Apono^^eteflp,  Potamefe»  and  Naiadefp,  all  of  which,  with 
the  exception  of  the  tii'st,  are  here  incluilcd  iindor  Xniadaoeft',  Tin*  irmtijid 
established  or  maintjiined  by  the  authors  just  cited  are  collectivrly  eha- 
raeterized  by  the  abftcnce  of  a  perianth  or  at  h^ant  of  a  potahnd  p^riimth, 
whilo  they  are  separated  on^  from  the  nther  by  the  fomi  and  direction  of 
lite  embryo,  which  is  PtT.'n'irht  and  fsl^^-nder  and  with  t!je  radiele  next  th« 
bthjTM  in  Jimravnnea*.  swollen  find  with  the  radicle  away  from  the  hJhim  ID 
^istrra,  flwoll^ni  and  with  the  embrro  »o  ctin*ed  that  both  it*  extremitieii 
are  near  the  hilum  in  Poranifie^  pwolleu  and  with  th*'  radicle  direct<?d  to  the*. 
hibim  in  Naiadews,  The  form  of  the  Kij^nrt^  whether  en ti^»  find  tnincattt 
or  lint*ar  and  divided,  U  also  relied  on  to  di^tinjniifh  the  S4>wral  frroiip^. 
Some  ntithor*  consider  the  infloresrence  really  "ipadiciflorons*,  and  rejtraM 
the  ftcaly  perianth,  when  pr»*Af»nt,  ns  eonfjisting"  of  b^act^  surronndinjgr  itn- 
perfect  nniH»^xual  flmver^ ;  and  thin  idea  te  supported  by  the  9pathe-li|c<* 
Dract  which  occurs  in  some  pfencra  (/jtAtrra  t^c.V  Fronj  thi'*  j^>int  of  vitfw 
they  are  related  to  I^mnaeere;  but  the  rharact/^r  of  the  ,'*erda  i^  divef»»s 
The  structure  of  then©  plants  i«  jfenerally  very  simple^  pon^i.^tint?  chiefly 
of  cellular  tissue  of  very  delicate  orjrani ration  :  in  Ottvtrnmfra  the  latitink 
of  th»*  full-grown  l«'af  >w>comeM  a  delicate  lattice-like  plate,  the  internNK?«« 
betwt-en  the  ribs  iK'injr  destroyed  dnrinpr  eTpansion.  AiMfrra  ii*  romarKAblo 
for  it*  pollen-gmiaH  beinp'  tubular  and  destitute  of  an  external  cont* 

Dtstrltmtlon. — The  speeie«i  are  nuni*»rou§,  and  ai*e  met  with  in  wtill.  frnah 
and  bracki?*h  wat*^r,  and  in  the  nt^nx  (Z^y^rra)^  in  all  part^  of  the  world. 

Qualities  and  Usm.^ — Appar»'ntly  deHtitnte  of  active  projierlii*^  Th«* 
lettrea  of  Znjtt^a  maruM  are  coUecte*!  and  dried  on  the  «<»-oo«it  it« 
amterial  for  packing  &c.  in  place  of  hay. 
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Subclass  3.  GLUMIFLOE^. 


519.  Monocotyledons,  with  the  flowers  collected  into  close  spike- 
letSy  spikes,  or  heads,  and  the  floral  envelopes  in  the  form  of  mem- 
branous scales ;  the  leaves  mostly  linear,  with  long  sheaths,  tubular 
or  slit ;  the  seed  albuminous. 

The  plants  of  this  Subclass  are  generally  easily  recognizable  by  the 
characters  above  given ;  but  there  is  a  superficial  resemblance  to  them  in 
the  case  of  the  inflorescence  of  the  Juncaceae,  which  stand  more  naturally 
among  the  Petaloid  Monocotyledons,  in  spite  of  their  scaly  perianth  ;  they 
are,  moreover,  easily  distinguished  from  the  true  Qlumacew  bv  their  dis- 
tinctly regular  3-nary  structure.  The  ordinarv  character  of  Monocotyle- 
donous  flowers  is  greatly  disguised  in  this  Subclass  ;  but  an  explanation  of 
the  conditions  in  the  apparently  anomalous  Grasses  is  given  under  that 
Order :  in  CyperaceaB  the  floral  envelopes  are  generally  more  or  less  com- 
pletely suppressed ;  the  female  flower  of  Cares  has  a  perianth  composed 
of  a  tubular  envelope ;  and  something  analogous  to  this  occurs  in  Erio- 
caulacese,  as  the  representative  of  a  corolla,  within  the  calycine  scales. 


Order  CLVII.  GRAMINACEiE.     Grasses. 

Class,  Glumaccse,  Endl,    AIL  Oluniales,  Ztncff.     Coh,  Glumales, 
BitUh.  et  Hook, 

520.  Diagnosis, — Grasses  (mostly  herbaceous,  rarely  woody  and 
arborescent ),  usually  with  hollow  stems,  with  solid  joints  at  the 
nodes ;  leaves  alternate,  distichous,  with  tubular  sheaths  slit  down 
on  the  side  opposite  the  blade,  and  a  ligule  (§  70)  at  the  base  of  the 
blade  ;  the  hypogyuous  flowers  imbricated  with  2-rankcd  glumes. 

CharacUr. 

Inflorescence  glumaceous,  the  flowers  arranged  in  spikclets  or  Jocustm, 

which  are  aggregated  in  spikes,  racemes,  or  panicles ;  perfect,  or 

sometimes  mona»cious  or  polygamous, 
Spikelets  mostly  with  two  alternate  and  unequal  bracts,  called  <//ttm«t, 

at  the  base  (fig.  44(>),  or  enclosing  the  florets ;  the  outer  glumo 

sometimes  absent. 
Flowers  2  or  many,  or  rarely  solitary  with  abortive  rudiments  of 

others,  alternate  on  the  rachis  within  the  glumes,  more  or  less 

overlapping  from  below. 
Perianth :  the  outer  circle  or  calyx  represented  by  two  scales  (pdUa 


306 


erasrHMATic  noTAjfr* 


or  gJamrllfr)  (figs,  446-448,  k  ?/),  one  inserted  a  little  above  the 
other  (altcrniite),  the  outor  and  lower  siiDplc,  the  inner  or  upper 
(sometimes  called  the  Howt'ring  glume)  with  2  primary  ribs,  and 
sometimes  notched  at  the  summit,  the  internal  palea  somotimei 
wanting;  the  inner  circle  {corolht)  of  2  or  3  h}'pogynou8  sealae 
(hfliculof  (fig*  448,  a%  r)\  sometimoa  wantinj^ ;  if  2  in  miraher* 
collatenil,  alternate  with  the  paleac  and  next  the  outer,  distinct  or 
united. 


Fig.  440. 


Fig.  447. 


Fig.  44<l.  Rnikclct  of  <4vr«*»:  0.  «i,  flnm»»«;  A,  ft,  oiifccr  pftl/'«r  ctrftof««i. 
ft|{,  44T.  Florel  of  Af0nti :  b,  outrr  iiale* ;  6»,  awn ;  6'.  innt-r  fiAl««. 


Fig.  44a 


Fig.  440. 


Fig,  45a 


*  ^ 


"f  ^r#nA  with  o«*t*T  p»l*"«  ivmovwl :  b*,  imiiT  pnlr^;  r,  *,  lodlealm^ 
•f  f'nilirjru  of  Jrrwo,  the  euilotptrm  r«fiiiCrvod :  a«  nuliutp;  A.  ijoly 


Siamf^rift  hTpo^ynons,  1-4,  or  0  or  more,  1  opi>osite  the  outer  pn 
(aheiTifite  mth  the  2  scjik^s) ;  fihiments  enpillaiT;  ttnthtrs  ver»atili|f 

OiRflry  superior,  1 -celled^  with  one  aseendinir  ovule;  ^hfhs  2  or  S, 
mroly  confluent ;  stujmft4  feathery  or  hair>'  (figs.  257  ik  25S). 

Frut*  a  caryopgis.  with  an  inseparable  pcric4irp ;  embryo  lyiug  on 
one  »ide»  at  the  hiisc,  of  farinaeeouH  albumen  (fig.  449),  mmoUmm 
with  a  second,  small  outer  cotyledon  altomate  ^ith  the  first.       ~ 
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Illustrative  Genera. 


Tribe  3.  Poaceje.  Sjn'kelets 
usually  articulaUd  above  the  lowest 
glume,  1-  or  many-Jloioered ;  lowest 
jftower  usually  perfect,  terminaljlower 
very  rarely  more  perfect  than  those 
below  it ;  axis  of  the  spikelet  almost 
invariably  terrntnated  by  an  imperfect 
glume ^  which  is  frequently  reduced  to 
a  small  jmnt  or  bristle ;  Iodides  gene 
rally  2,  sonwtimes  3;  stamens  l-ij, 
rartly  C ;  fruit  always  shorter  than 
the  lower  palea, 

Aprrostis,  Z, 

Stipa,  X. 

Oryzn,  L, 

Ch'loris,  -Sfi7. 

Avena,  L, 

Festuca,  L, 

Bromiis,  Z. 

Bambusa,  L, 

Ilordeiim,  Z. 

Triticum,  Z. 


Tribe  1.  Panicejb.  Spikelets  ar- 
ticulated closely  below  the  lowest 
glumCy  2-,  very  rarely  ^-flowered; 
upper  glume  always  containing  the 
most  perfect  and  only  fertile  flower ; 
axis  of  spikelet  never  produced  beyond 
the  lower  palea;  lodicles  never  inore 
than  2. 

Panicum,  Z. 

Setaria,  Z. 

Sorffhum,  Pers. 

Andropogon,  Z. 

Coix,  Z. 
Tribe  2.  Phalaride^.  Spile- 
lets  articulated,  scnnetimes  as  in  Pa- 
niceiBy  and  sometimes  at  the  bane  of 
the  pedicels  near  the  main  axis,  3-  or 
apparently  l-fkncered ;  outer  empty 
glumes  laterally  cotnpresM'd,  often 
united  at  the  base,  longer  than  the 
re*t:  lower  jmlea  terminal^  hairy, 
with  2  rudimentary  glumes  below  it  : 
ot/ierwise  as  in  Pauicea?.  I 

Phalaris,  Z.  [ 

Affinities. — The  tribes  above  mentioned  are  those  adopted  by  General 
Munro,  the  leading-  authoritv  on  this  immense  and  difficult  family.  The 
description  of  the  Grass-in rforesc»'nce  above  given  is  in  accordance  with 
the  views  of  K.  Prown,  generally  accepted  in  this  countn',  although 
questioned  by  15entham  and  some  foreign  botanists.  The  following  are 
some  of  the  principal  arguments  in  its  favour.  Taking  the  alternation  of 
3-merous  circles  ot  organs  as  tli(»  rule  in  Monocotyledons,  if  wo  select  a 
triandrous  (Jrnss,  we  tind  that  the  outer  stamen  stands  between,  i.e.  al- 
ternates with  the  In-pogynous  seah's;  only  two  of  thes*»  usually  exist,  but 
in  Stipa  and  liamhu.<a,  for  example,  a  thinl  occurs,  and  stands  in  front  of 
the  inner  ( double)  paloj  thus  the  scales  {lodiad<e)  must  bt»  regarded  as 
representing  the  petals,  of  which  the  inner  one  is  usually  suppressed,  and 
the  other  two  approximated  or  coherent,  in  accordance  with  the  law  affect- 
ing the  next  circle  ;  for  when  Monocotyledoiious  llowers  are  truly  mono- 
chlaniydfous,  and  this  condition  arises  from  the  suppression  of  the  corolline 
or  inner  whorl,  the  stamens  stand  opjxtsite  the  parts  of  tlio  perianth. 
Outside  the  lodiculte  we  tind  the  '2  pales  or  glumeilrr.  The  outer  one  is 
opposite  the  outer  stamen  of  triandrous  flowers,  and  the  2  inner  stamens 
are  opposite  the  2  primarv  veins  of  the  inner  pale:  and  since,  moreover, 
this  generally  exhibits  a  double  character,  its  construction  from  the  con- 
fluence of  2*sepah«  is  no  great  assumption,  especially  when  we  see  the  2 
lodicul<e  confluent,  as  in  Melira  nnd  (Hycvria.  In  diandrous  (irasses  {An- 
thoxanthum)  the  outer  stamen  is  wanting ;  in  most  (trasses  the  inner  petal 
(Jodicula)  is  absent ;  the  inner  (double)  pale  is  absent  in  Alopecurus,  Pam- 
N,  &c ;  in  Lolium  and  Lepturus  the  outer  glume  is  absent;  in  addition 
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to  wliich  the  few-flowered  spikeleta  of  very  many  genera  contain  abortiTey 
tinjsexuftl,  or  neuter  florets^  consifltiaj?  of  rudinientaiy  pule/*.  M 

Other  authors^  a.**  biia  been  notieed,  object  to  the  explanation  of  the  W 
flower  we  have  pven»  and  regard  the  outer  pale  as  a  bract  in  the  axil  of 
which  the  flnrtd  axis  lurisefl ;  Link  even  looked  upon  the  lotlitufa  as  ana- 
lo«rou9  to  the  scales  in  the  throat  of  XareUm^,  therefore  apparently  as 
representintr  the  Hgidt^s  of  metamorphn^eti  rfniri«^-leavei».  The  remarkable 
awn  which  ia  produc<»d  on  the  outer  pale  of  many  GrasseSi  more  or  lesi  free 
from  it«^  himina,  is  re^jirded  by  some  authors  a»  a  barren  development  of 
the  axis  of  the  spikelet,  which  would  make  the  inner  pale  the  suutendiog 
bniet  of  the  flower.  And  it  has  been  considennl  that  the  CK^casional  ap- 
pearance of  a  fiower  on  tlie  upper  part  of  the  outer  pale  of  monittrotM 
flowers  of  the  Nepal  Barley  {Hftftkmn  cwlestv)  aI*o  indicAtt'5  the  pale  Ui  be 
abi'act  with  an  aDortive  floral  axid  adherent  to  it ;  in  which  case  the  inner 
pale  would  certainly  be  the  hnict  sulitendinp-  the  flower  composed  of 
tcdiculcr,  stametie,  aid  ovary.  This  perhaps  derives  some  support  from 
the  structure  of  the  gpathe  in  /Ww ;  but  the  whole  ia  more  wmply  ex- 
plained as  an  mneRidar  monstrosity,  since  the  outer  pale  of  vinpiimus 
Qniases  («.  r.  plants  with  tb^*  snikclet*^  developiiij;  tufts  of  leaved)  often 
appeals  m  a  rudimentary  leaf  with  li«rukr  procetvieH  at  the  junction  of  the 
vaginal  aud  laminar  reoioufl,  and  tbiL^  as  a  simple  leaf;  and  the  only  re- 
maioinif  i^ round  for  repfariliniT  it  as  a  bract,  rather  than  the  outer  ^pal^ 
is  the  fact  of  the  inner  pale  being  inserted  a  little  hijjher  up  in  the  nu^hia. 
The  liipile  hiti  been  considered  an  adnate  etiptde;  at  seems  more 
aimph'  to  regard  it  ai$  an  excrescence  fi^^m  the  upper  part  of  the  BheAthisg 
petiole. 

The  above  explanation  of  the  structure  of  this  Order  brin>rs  them  iiita 
direct  relation  with  the  pen  end  ln)dy  of  "Monocotyledory* ;  and  the  stems 
of  Bmnhmtt  have  the  habit  even  of  4* jme  Palinac»»;L%  while  the  structure  of 
the  seed  approaches  that  of  -\racea\  But  the  nearet^t  allieM,  iu  both  hnbtt 
and  i*trtirture»  aiti  of  course  the  Cyp*'racea3 :  one  distin«'tive  mark  be- 
tween them^  the  hollow  stern,  j^uflei-s  exception  in  Sttcrharum  and  various 
QniS!ie«  of  hot  climates;  the  creeping  rhuomes  of  ordinary  ({russet  are 
commonly  solid.  The  supposed  diversity  of  stnicture  of  the  stem  of 
Grasaea  from  that  of  other  Mtmocotyle<lonH  is  iumginary;  th»nr  eiilma 
are  simplv  fi^tular  states  of  the  structure  exiwtinjr  in  Tradtf^if^fitta  tir- 
ffinua,  which,  like  rSras^-stems,  Toni^  freely  at  the  nodea.  The  habit 
of  thi*  Gra-isea  familiar  to  iw  in  Britain  is  uniformly  herbaceous :  but 
8(tfThtfrmHf  and  some  southern  fonus,  such  as  riinict4m  jtpictfihile^  Ft4uta 
flftMlata^  Sec,  attain  the  dimensions  at  least  of  f»hrul>s;  and  linmhtum  is 
arl>  tresf  pnt,  havinsr  a  woody  atem  50  or  CK)  feet  or  more  in  height,  I 

Ot«tributlon,^ronstituting  one  of  the  large**t  nutund  Orders^  the  Mnv<ees 
arcs  univtTHNlly  distributed,  and  in  temp**rnte  clim«te»  «pp«'ar  in  vmbI 
numb**rs  of  indinduals^  fonnin^  the  principal  n^a^^s  of  the  vertiure  covering 
the  ftiirfae**  of  all  hut  utterly  btinvn  stdl.  The  grrat  extent  of  tht^ir  cul- 
tivation is  also  n^markable,  and  still  more  the  nbm^nce  of  iofnrni  iti',.n  ta 
to  the  native  countries  of  the  '^Jriun-gra-'^es,  which  have  In  ^  of 

artiflcial  culture  from  bef<»re  the  memon^of  man.     Byet  TIam  ^  ^its 

ftre  tlie  harder  grains ;  Wheat  is  the  chief  grain  of  temperate  and  wann 
temperate  climates^  being  OMociated  in  the  latter  with  Slatxe  and  Kice^ 
which  form  the  chi«l  gnmit  of  the  tropica,^ — Maise  mare  pikrliculjirly  in 
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Amexies,  Rice  in  Asia^  and  both,  locally,  in  Africa,  Kice-CTOwing  being 
dependent  upon  the  possibility  of  irrigation.  Various  Mil&ts  {Sorghum, 
Panieumy  &c.)  are  largely  grown  in  Africa  and  iVsia^  and  to  some  extent 
in  South  Europe. 

The  Grasses  of  warmer  climates  are  more  tufted  and  less  gregarious  in 
growth,  acquire  greater  stature,  are  sometimes  arborescent,  and  very  fre- 
quently present  tne  moncecious  or  polygamous  condition  of  the  flowers. 

QoAllties  and  Uses. — ^The  main  value  of  this  Order  rests  upon  the  seeds, 
or  more  properly  the  fruits,  especially  of  what  are  called  the  "  Cereal 
Grains/'  just  referred  to,  and  which,  in  their  abundimt  farinaceous  al- 
bumen, capable  of  great  improvement  in  qiiantitv  and  quality  under  cul- 
tivation, furnish  the  principal  material  for  Drea<l  In  most  countries,  except 
where  the  severe  cold  forbids  their  grt>wth,  or  the  fertile  soil  and  favour- 
able climate  supply  sufficient  f«>od  witli  a  lovss  laborious  agriculture,  as  in 
the  case  of  the  Plantain,  Hre{id-fruit,  and  other  tropical  esculents.  The 
Sugar-Cane  is  another  grass  of  scarcelv  less  value ;  and  the  fcxlder-Grassea 
are  of  immense  importance,  as  funiishinjr  food  to  domestic  animals.  A  few 
of  the  Grasses  have  somewhat  active  properties. 

The  principal  Corn-plants  ar<» : — Wheat,  Triticum  vuJfjare  and  many 
varieties (Spnng  Wheat  is  calh'd  T.  (eMuuniy  Autumn  Wheat  T.  hibemum); 
T,  Speittty  Spelt ;  T.  compiuiitum^  the  Mummy  or  f^jrj'ptian  Wheat,  has 
compound  spikes ;  Barley,  Hordvum  disfichumj  with  its  varieties  Hordettm 
ndffare  (Bere  or  Big)  and  //.  her/isfichinn;  Oats,  Arena  satira  and  ^ 
on>n^/i&*jf  (Tartarian  Oats);  liVf,  Secale  cereals )  Maize  or  Indian  Com, 
Zea  May9 ;  and  Kice,  Orifza  sativa. 

Among  those  less  <ron(»nilly  known  are : — several  Millets,  such  as  Sef/irta 
germanica  ((lerman  Millet) ;  Scfaria  iialira  (**  Kora  Kang,"  Kast  Indies)  j 
Panicum  frumentareHm  (**Shanioola,"  Deroan)  ;  Amfropof/on  Sorghum 
("Durra")  and  A.  aaceharattim  ("Sliul^o/'  East  Indies) ;  Panicum  mUi- 
aceum  ("  Warree,*'  Kiu't  Indies) :  VvnuiUaria  spicata  (**  I^j^ee,''  East  In- 
dies): Pn^iw/wm  f*./!*//' C**  Fundunji,''  West  Africa);  P(>a  aht/fuinica  and 
EieuAine  Tix^uAso  ("  Teff "  and  '*  'I  ocusso/'  Abyssinia)  ;  Eleuiainc  Corocana 
(**  Xatchnee,"  Coroniandt'l ) ;  '/AZtinia  a'piaiicuj  Caniula  Kice;  PhalarM  ca^ 
juiriV/Mtx,  Canar}--s»Nxl,  \-o.  S:c. 

Among  the  most  valuable  t'odd«T-rira<st's  of  temperate  climates  are: — 
the  Kye-grasses,  Litlium  prreniic,  ifnlicum^  kc. ;  Ph/eum  pratetm\  FtMuca 
pratetntiSf  Ci/no-vtHM  m'sfatits,  .inthiKninthnm  oditratum.  Sec.  Pauimm 
tpectahiUj  a  hay-;rrass  of  Brazil,  grows  0  or  7  feet  high;  AtithUtiria 
awftrah's'iA  the  '*  Kan;j:aroo  (inLS"*"  of  Austnilia;  AnfhtWtria  ciliata  and 
CjfHwhm  Dnctijhm  are  estf'enitMl  Indian  fo<lder-gra.'*st's ;  TnpMtcum  dac- 
(y/«iV/(fj»,  (tama-irrass,  in  M^'xico;  (rj/uerium  anjvutvum  is  tne  Pampas- 
grass ;  anil  Pestura  JlidalloidiA^  the  Tussae-grass  of  the  Falkland  Islands, 
IS  saiil  to  be  very  nutritious. 

Saccharum  oflirinarum  is  tho  S5uirar-Cane ;   Sorf/hum  Mccharafum  find 

Snerium  favcharoidcA  (Brazil)  lik«»wis»» contain  niuoh  sugar,  as  do«*a  also 
ixe,  lH?fore  the  grain  is  ripeniMl.  Many  ( irass<'s  are  fnigrant ;  the  Sw*»et 
Vemal-gniss  of  our  meadows.  Auth<\xauthum  odorafuuu  is  an  example, 
the  scent  lK.*in;r  most  powerful  in  dried  grass ;  Himtchloi*  horealU  is 
another:  and  tliis  quality  is  still  uion^  strongly  devrlojx'tl  in  some  Kast- 
Indian  sp<.*cies,  suni  as  Andntpogou  ciiratum  ('*  Lenum-grass")  and -i4. 
IcarancusfCf  A,   Calamus-aromaticus,  and   A,  muricatum  ("  Vetivert "), 
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of  which  the  roots  are  larjo^elv  uftf*d.  This  la^t  Grass  has  fitimulatin|r 
propertit^s ;  antl  wiolljor  «5pt*ciP8,  A.  Nardm,  is  called  *'  Ginper-pm??*," 
from  it«  puii|rencv.  Many  oiliers  wer«?  fcmnerly,  or  art?  still  locally* 
esteemed  lus  tuediciiiol,  such  as: — Cot.v  Lavhrtfrna^  the  hard  grains  of 
which  are  know^J  by  th«  naniH  of  *^  JoLh  Teais ; "  the  ccmmion  Reed?, 
Phrmimitrs  aniwlinncea^  Cultitiujtjrnsti&^  Amndo  Dotwx,  Tnfintm  repitm^ 
(Voiuih  tirass  or  Quitch  of  fanjifrs),  &c.  The  ^iipporied  poisonous  pro- 
pert}'  of  I^amel  (Laimm  temuirntttm)  is  not  aiti^factorilv  a»c€»rtaine<i. 
Amoiipr  the  (imssci*  uflefiil  in  inHniifHCttiri^f?  are  the  Banilwo  {BambuAn 
nnmditmce<i)y  the  lieedt  Phruf/tnift'*,  Ihmrtx,  &e.  Coarse  paper  haa  lonjr 
heen  niftde  from  the  Bimihoo  in  India,  and  recently  from  various  straws 
in  this  coimtry.  Lt/fitfutn  Kpftrlfun  h  the  E(*pnrto  (Tras**,  much  used  oa  u 
coarse  fihru  nam  ate  rial  ^  and  al'^o  i  n  t  he  i  nan  iit  ac  t  u  re  o  f  pa  p  e  r,  T  h«?  Sand  • 
grassea,  JCiifrnttit  aretmriit*^  Animio  aretmria^  and  >finiilar  cree]iinp  species, 
are  val liable  binding- weeda  on  Hhifting-  sandy  chores.  Grasses  are  re- 
markable Ibr  the  quantity  of  i«ilex  exifitiny-  in  the  epi dermis  ;  and  in  the 
BambrH)  a  solid  siliceous  ^uh^itaoce,  called  Tnba.*heer»  collects  in  th»*  hol- 
low joints  above  the  node.»^.  Many  species  ar#?  cultivated  fuf  the  elegance 
of  tdeir  rtowerfl  or  their  fclia^e,  such  ai»  Antndu  Duttaj^  various  species 
of  Bambuj^a^f  f^/w»nifm  (the  I^uaipaiJ  Graaa),  &c. 

(EfiiorAiiLACE^  are  aquatic  ormarah-herbstStemless  or  short-stemmed, 
with  a  tuft  of  fibrou*  root^,  and  a  cluster  of  linear,  often  loosely  ceHaJary 
|(Ms^-like  leHve.H,  and  naked  scapes  sheathed  at  the  Uase,  bearing  dense 
Sends  of  nioiicecioiw  or  nirely  dioecjuus,  ^miall,  2-8-meroti5  tlnwer*,  each 
in  tha  axil  of  a  scarious  brHCt ;  the  perianth  double^  or  rarely  simple, 
•CftziO'Tis ;  the  anthers  2-c<illed,  iiitrorse ;  the  fruit  a  ii-*>-celhMl,  l'--fJ-i«**i?ded 
capsule;  seeds  pendulous,  win g>Hl  or  hairv,  with  a  h-nticnhir  embryo  at 
the  end  uf  the  alhiiinen  remote  from  the  hiluni.  The  niemhrunou*  tuh** 
mirroundinjr  the  ovary  representn  the  corrdhi,  and  thus*  pluces  this  OrdiT 
intermediate  between  the  niumaci^ous  Orders  and  the  Xyridiu^'je,  which 
lead  on  thnjuj^-h  Conimelynacea?  to  the  Lihacea^  and  tfieir  allies,  Thf* 
plants  art^  ma-^tly  natives  of  America  and  Australia.  EriofHiulmi  »ef4mi^ 
fftilare  occurs  in  this  Westem  I«land^  of  Scotland  (Skye)*) 

(Hestiack.^  are  herbs  or  undf*r-f>hruha,  with  or  without  perfeM  Wvw; 
stemf  uguMlly  with  nlit,  equitant  haf-^heaths  ;  with  spiked  or  aJK*'gt^?)rat«d 
irliimai^eousi  mostly  unisexual  flowei-si ;  ghimes  t2-«l  or  seldom  0;  pi 
2-41,  adherent  to  the  inner  glumes;  anther*  1 -celled;  oxary  l-^^i-col 
ovnlc  PoIitanMn  etich  cell,  pi*ndtdoua;  so»jd^  albuminous;  emhryo  tenii^_ 
Principidly  <IiHtin*r»iHhed  fr'MU  Cvpera<'e(e  hy  the  pen<luIous  seed  and  ter- 
minal K^nticular  ernhryo,  furthrr  also  by  the  leaf-sheaths  hein^r  slit;  from 
the  JiincacofT  by  tlie  same  charactei^s,  hy  the  stamens  when  »*i  being  oppoiit« 
th»»  inner  glunie^,  and  by  the  1 -celled  anthers.  They  ar»*  without  the 
membranous  prinnth  l)**tween  the  flumes  and  the  ovary  which  occurs  in 
Enocaulncen^  while  X\ri<lacefr  have  th<«  Horal  envelopes  in  2  circles,  of 
winch  the  inner  is  petahnd.  From  l)«'svauxiaceii?  tliey  dittVr  in  huvinsT 
2  or  3  Btamen^^  and  if  with  a  1-celltMl  nvani'  ununlly  2  stylf*^,  and  th** 
diatinct  pt'riatith.  The  ftjw'^^iep  occurchietly  in'Austmlia  and  .South  Afrir* ; 
ODO  occ u r«  i n  rh il J .  Th e  t n u p^h .  wi ry  ••  t *•  uj s  h a v e  econnmic  1 1 »<eH,  for  baakel - 
making,  thatching,  t&c  ftunora:  Itr^tfin^  L.;  Thttjnftttchortw^  heS!g,j 
Wtldenovia^  L.) 
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(Dbsvavxiacjub  aie  little  sedge-like  berbs^  with  glumaceous  flowers 
in  a  terminal  spatbe ;  glumes  1  or  2  ;  palecD  0,  or  represented  by  tender 
scales  parallel  with  the  glumes ;  ovaries  usually  several,  sometimes  con- 
•olidated,  each  with  a  pendulous  ovule ;  stamens  1,  or  rarely  2 ;  anthers 
1-celled ;  seeds  albuminous ;  embrj-o  terminal.  These  little  plants,  chiefly 
natiTes  of  Australia,  are  of  small  importance,  except  as  representing  one  of 
the  trpefl  of  the  Glumaceous  condition  of  Monocotyledons.  Thev  difier 
from  UyperaceiB  in  having  several  1-celled  ovaries  more  or  less  colberent, 
or,  if  a  solitaiy  ovary,  it  is  l-car{)ellar}' ;  the  anthers  also  are  1-celled,  and 
the  embryo  tenninal,  as  in  liestiacoae ;  but  they  have  only  one  stamen,  a 
1-ceIled  ovaiy,  and  a  utricular  fruit  bursting  longitudinally.  Genera : 
Cmtrokpit,  LabilL ;  Gaimardia,  Gaudich.) 


Order  CLVIII.  CYPERACEiE.     Sedges. 

Clasi.  Glumacese,  JEndl.    All,  Glumales,  Lindl.     Coh.  Glumales, 
Benth.  et  Hook. 

621.  Diaffnom, — Grass-like  or  rush-like  herbs,  with  fibrous  roots 
and  solid  stems,  closed  tubular  Icaf-sheuths,  without  ligiiles,  and 
spiked,  perfect  or  unisexual  flowers,  one  in  the  axil  of  each  of  the 
glume-like  imbricated  bracts,  destitute  of  any  envelopes  or  with  a 
tabular  perianth  (figs.  452  &  453),  or  with  hypogynous  bristles  or 
scales  in  its  place  (fig.  451);  stamens  definite,  hypogynous,  1-7  or 
10  or  12 ;  anthers  2-celled ;  the  1-celled  ovary  with  a  single  erect 
anatropous  ovule  forming  in  fruit  a  utriculus  containing  a  seed 
with  a  lenticular  embryo  enclosed  in  the  base  of  albumen. 


Fiir.  451. 


Fig.  452. 


g.45a 


Fig.  451.  Flower  of  T.ruiphoruut.  Fijf.  ■I.'>2.  F<inali>  flower  of  OxrtM, 

Fig.  4.'t:<.  Solution  of  th««  name,  showing  the  ovarj. 


Carex,  Mich. 
Kobresia,  Willd, 
SchciMiiw,  L, 
Cladium,  It  Br. 


Illi'stuative  Genera. 

Isolepis,  li,  Br, 
Scirpuft,  L, 
Eleocharis,  R,  Br, 


Eriophorum,  L, 
Cvperus,  Z. 
Papyrus,  WUUL 


SYSTEMATIC  BOTANT, 


Affinities. — Thia  large  CMpt  of  Glamacpoiia  plants  resembles  in  ukioxw 
pivsects  tlie  (Jriksftpa^  bat  has  several  markcsd  distinctiTe  diaiacters,  viz, 
tlie  tubular  leaf-Hbt^fttb^  tiie  usuiilly  Angular  and  solid  Rtems,  the  peneral 
reduction  itf  the  flcral  euvelopc's  to  a  aitigle  bract  or  grlunie  (2  additional 
glumeiii  exist  in  Carejt  aiid  some  other  genera,  and  bypo^rynoufi  bristles  or 
mite  in  Sctrpwif  Eriitphttrtim^  «S:o.),  and  th«;^  fact  of  the  embiyo  being 
enclosed  centrally  in  the  bm*e  of  the  nlbuiiien  of  the  seed.  From  ifestiacefle^ 
flonie  of  which  res(!mble  Sedg't^H  in  babil,  tbov  an^  dliitingiushed  by  the 
etect  «eedi*^  by  the  l-celled  ovary  Wing  formed  of  2  or  3  carpsls,  and  by 
the  leaf-sbeatbfl  ont  beini;  slit, 

Olftributloiu — Univeimlly  diffused,  ©specially  in  marshes  and  about 
running  atreama.  Vnrex  and  Scirpits  belonjj:  chiefly  to  cool  clinmte*,  i)f^ 
perutf  Mariscti^^  and  others  to  wanner,  while  some  Appear  ubiquitoxia, 
StttpuA  truiHfter  ia  fnmid  in  Europe,  South  America,  and  Australia. 

QuAlltioB  and  Ubo»,— The  plants  of  tbi?*  Order  are  generally  devoid  of 
active  prnperties^  and  are  leR«^  nutritious  than  the  Graftfl*?^;  hut  some  have 
bitter  and  astringent  properties,  while  others  are  regarded  as  diaphoretics* 
Several  of  them  hiive  some  economic  value*  The  rhizome®  of  Cv/^ctm* 
loftffiis  are  a^^tringent,  those  of  C  tofuudus  contain  an  artimatic  oil ;  the 
creeping  sterna  at  Carcx  hirta^  arrnaritt^  and  other  species  have  been  u«ed 
as  aubstitut^^s  for  Sar^fiaparilla.  I'be  rbixonieiit  of  Vt^iena  eaculrtttmt^  t\ 
bi*!hfmi^,  and  s*»me  other  plnntn  of  tbiw  Order,  Wing  tuberoiw  and  devoid 
of  noxious  projR^rties,  are  u*ed  liH^allv  na  articles  of  food,  PitpifruK  antt* 
quantm,  a  tall  tmlge,  with  ii  spnng)-  p'tb,  is  celebrated  as  having  furnished 
ihe  ancients  with  a  kind  of  paper,  nifidf?  by  cutting  the  pith  into  laiutuze, 
which  were  laid  one  upon  another  and  pre^^sedj  thereby  b«>coining  glued 
together  by  their  own  sap.  Its  f*tem  was^  and  is^  alao  used  for  brndci?)!^ 
making,  mats,  &c,  like  various  S*-irm  kc.  The  species  of  Eriophomm^ 
the  Ctjtton-graaees  of  our  moorbiuu?*,  produce  a  flock  of  cottony  b*in  J 
around  the  fruit,  sometimes  used  for  j^tutnng  cit»hions^  $ic.  Cttr«j'  aretmrui  1 
ffig.  24 1  and  C.  inmrva,  growing  on  sandy  sea-ehoresy  are  very  officteni] 
in  Dindiug  the  shifting  sand. 
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Fir.  4.V1.  A,  CaqM-l  of  Pi/iit*  (n,  otuIm)  ; 
B,  Bonltf  of  cont'  of  Pinun,  with  M^t  (a) 
17*  #i7u;  C,  wingiHl  ri|H*  m'wl  (a.  need); 
D,  Hoction  of  M'ttl,  flliowitiK  f>rabryo  in 
endo«pf rni ;  E,  embryo  Kfrminating. 


(FHANEBOGAHIA,  FLOWERING  PLANTS.) 
Division  II.  Qymnospennia. 

522.  Flowering  plants,   with   achlamydcous   unisexual    flowers 
arranged  in  cones,  the  male  flowers 
consisting  of  antheriferous  scales  ^^* 

collected  in  deciduous  cones,  and 
the  female  either  of  open  caq)els 
(fig.  4o4,  a),  hearing  naked  ovules, 
standing  in  the  axil  of  a  bract, 
and  arranged  in  persistent  cones, 
or  of  naked  terminal  ovules  sur- 
rounded by  a  few  scales  ;  seeds 
tlbnminous,  with  an  enclosed  em- 
bryo bearing  2  cotyledons,  which 
are  simple  or  divided  into  several 
lobes — a  whorl  of  4  or  more  cotyle- 
dons {^g,  4i)4,  e) according;  to  some 
authors, — and  with  the  radicle  en- 
closed in  a  sheath  (flg.  4*')4,  n). 

The  members  of  this  jn^)up  are  remarkable  as  forming"  a  bond  of  union, 
in  many  important  part"?  of  tlu'ir  or^ranizalion,  bt'tweon  the  Angiosp<?nn- 
ou;*  Floweriii):  plants  and  tlu;  hi;rht'r  (Vyptojramia.  The  Cycadaeeco  have 
the  habit  of  Palms,  or  of  Arboreso'nt  Ftrns ;  th«*ir  fertib'  foliar  orirans,or 
stamens  and  carpels, reseniblo  in  Ct/ras  the  fertile  leaves  of  Ferns;  in  Xamia, 
as  in  Pinacea),  tlie  carpels  approach  nean'r  to  the  condition  of  the  carpels 
of  AnjriospTms,  but  are  Hat  or  open.  The  strnctun*  of  the  female  flower 
has  be<'n  a  subjeet  of  mueh  controversv  among  botanists ;  the  account 
above  given  is  that  which  is  on  the  w'hole  the  most  generally  adopted, 
thougrh  it  should  l)e  stat«'d  that  some  botanists  regard  the  outer  invest- 
ment of  the  ovule  as  an  ovar>',  in  which  latter  case  the  scale  supporting 
it  would  have  more  of  the  nature  of  a  branch  than  of  a  foliar  organ.  The 
rea'^ons  for  considering  tlie  repriKluctive  b<xlies  as  naked  ovules  and  not 
ovaries  are  thus  given  by  Alpli.  de  Candolle  :— I,  the  mode  of  development 
is  centrifugal  as  in  ovules,  not  centripetal  as  in  ovari«'s;  2,  the  seeds  of 
some  Conifers  (7Wrxv/r/>»M)  are  anatropal,  a  position  unknown  in  ovaries; 
^  the  insertion  is  that  of  an  ovule  and  not  of  an  ovarv.  To  this  it  may 
be  atldtnl  that  the  structure  and  arrangement  of  the  tissues  in  the  scale 
supporting  the  ovules  are  more  akin  to  thos4>  of  a  leaf  than  to  those  of  a 
branch.  Anatomical  investigation  shows  that  while  in  Cvrads  the  ovules 
are  borne  on  the  sides  of  a  scale  originating  directly  from  the  axis,  in 
Conifers  the  ovuligen)us  scale  is  the  productiim  of  an  abortive  secondary 
branch  originating  in  the  axil  of  the  primary'  st'ale.  l*inaceie  and  Taxacen 
agree  with  Dicotyledons  in  habit ;  but  the  foliage  of  the  latter  approaches 
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thftt  of  Fera?,  while  there  rire  relntiotis  between  their  inflorescence  and 
thttt  of  the  Lycopodiureuj ;  Giietnerm  npproxi!Tiiit»>  to  Cnjsuarin»ioea»  mid 
t']ilnmnlliacL'fi3  in  habit;  and  perliaps  J^phedra  nifty  be  compared  T;\^tb 
£fftufttnn.  In  nil  cn^rs  theri*  m«y  he  nh8*?rvHl  a  remarkable  ^rien  of 
phLiionienQ  iut«>rjiosed  be  twee  u  the  arrival  of  the  pollen  upon  the  nucleus 
and  tiie  luatumtiun  of  the  embiyo,  not  met  with  in  Angio.*pennoUfl 
Flowering  plitnta,  mid^  at  the  ^anie  time,  very  nearly  allied  to  processes 
which  take  phice  in  the  i.^*  rmiuation  of  the  spore*  of  Setofpnelia  and  the 
Marsdleaceae.  These  will  be  mure  fully  eic plained  in  the  pliynological 
portion  of  thia  work* 

Ohder  CLIX.  PINACE/E.     The  Pjne  Order. 

doM.  Conifer®,  EmU.     Cl<u§.  Gymnogen^,  LmdL    Stihclma,  Gjrmno- 
spenueae,  Bmth.  et  Ilook, 

ry2X  Diagnosis^ — Trees  or  shrubs,  mostly  with  evergreen,  linear, 
needle-like  or  lanceolate  leave!*,  sometimes  tufted,  sometimes  irabri- 
cated,  montKcioufi  or  dia^cions  ;  the  female  flowers  in  cones,  con.siating 
of  imlirieated  carpels  Ji rising  from  the  axils  of  nienibrnnous  hrncti, 
and  bearing  (fig,  454,  \)  2  or  more  ovules  on  the  upper  face ;  fruit  a 
woody  cone  or  a  succulent  beny  formed  by  coherence  of  n  few  fleshy 
scales  {giUbidm), 

Il1^U8TRATIYT5  GjiUtrEltA.. 


Suborder  I.  ABiKTtJTE-^.  OfJttUM 
v^kh  the  mtcromfle  nrgi  the  basff  of 
the  catyfri :  pamn  optiL 

Pinii«i  L> 

Abies,  Towfuf, 

Araucaria,  Jum. 


Subord.  2.  CrPRKSRiNE^. 
treti :  piMen  t^jihermdaL 
Juniperu?!,  Z, 
1*buja,  Toio*tfrf. 
Cryptomeria,  Ihm, 
Cupressti^,  Toumef, 
Taxodiuni,  L,  C\  Jlich. 


Omim 


AffinitiM.^ — The  above  diagnosis  givea  the  e«^f«ential  character  of  this  I 
Order,  which,  however,  deserves  a  little  detailed  notice,  on  account  of  ih^j 
moditicfttiou?  occurring  in  the  diJfenmt  gwnera,  as  well  18  on  account  Oifl 
the  didicultie**  which  the  structure  of  the  infloreacence  may  pr^aent  tot 
the  student. 

Among  the  Ahittinett^  in  the  common  Scotch  Fir  {Pimt*  tylftnttvi)  thai 
male  inflore.^eence  apj>ears  in  the  form  of  a  compotind  spike,  t»ach  braaelll 
of  which  con>*r§t»  of  a  number  oi  anthers  arranged  in  a  cone  :  each  attth<«rj 
ia  represented  <*imply  by  a  scale  hanng  2  pflrallel  pollen -cells  ^  one  i 
itch  Fide  of  a  couni-ctive  which  in  produced  into  a  litth^  txmgne  WyoiJ 
pollen-celle.  The  female  inHorejw^ence  consist*  of  a  t;ingle  v'fvne^  comd 
of  sino^le  ruq>ellAr\'  scaler,  minted  eaidi  In  the  axil  of  a  mpmbnmoua  I 
the  whole  spirally  arranged  round  the  nxis:  each  carpel  ]Ki08«^x«ing»  < 
upp«»r  face,  at  tlie  Imms  '2>  naked  ovuleMi  with  their  pouitM  dir»»ct»Hl  toward 
thtt  ba^  of  the  carpel.  In  other  AhiHittfft  the  Rtamens  an-  nior*'  cotnph^x  £  j 
in  Vunnmyhamia  the  anther  is  ^i-celled  ;  in  Araucaria  manr-c<'ll<^,  thtJ 
locuU    conaiatiug  of  free  tubular  bodies  attached  by  thvir  apices  to  ~ 
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thickened  eonnectiTe  at  the  upper  end  of  a  slender  fikment ;  the  condition 
of  the  carpols  id»o  Tariea,  Atmtcana  and  Bammttm  haviop:  but  1  ovule, 
C^mtimghanwi  ^  and  other  genera  uiid'e.  A  tiiyer^ity  also  fippcars  in 
the  cones*  from  the  diifereut  ways  in  which  tht*  ciirp*?b  are  developed  :  in 
Puiu9  tt/h^.<tnSj  and  many  othfTJ:?,  the  upper  ♦*ndji  bei'orae  thickcuwl  into 
woody  head.^  (apopht/xej*)  tn*nit\tv^  in  u  vulvate  manlier^  fonniug  the 
'^teasellxe  "  of  the  continuous  surface  of  the  unopened  cone,  whilt?  in  Abie^^ 
dmniftff/iamia,  &c.  the  upper  ends  of  the  npe  carpek  overlap  in  an 
imbricat*.*d  mJuuieT. 

In  C^ipresgine^^  the  stanieus  of  Cupre^uA^  Jumpermf  Thuftif  Sec*  are 
pi*liat«,  with  several  loc'uli  uudi*r  the  inerhauyring  connoi*tivt?;  and  the 
carpelfl  repreaeutin^  the  female  dowers  have  in  llutja  11  ovules,  in  Ctfprcjfgm 
miuiV)  in  Jumiterm  2  or  only  1  orect  ovule  at  thp  baae  ;  iu  Jttnipt'rttH  the 
carpela  ripen  into  tl*?*ihy  i^tructurHs,  cohrrin;jlo)jether  so  a?*  to  form  a  ktud  nf 
berrr ;  in  CatiifHs  the  cone  h  of  ijrlobow  fturn,  and  composted  of  4  p.drflte 
j»calesp  the  ttpophyxfn  of  which  meet  in  a  v/dvaU*  manner;  thu  *<ftiiit*  is  the 
cftse  with  a  greater  number  of  viilvew  in  CnpreAmi^^  while  Thajn  hiw  the 
ftraJea  more  distinrtly  imbricated,  but  still  with  thiikeued  apophy»e8| 
which  meet  in  a  valvat*?  Tnunner  {liky  those  of  IHmm  m/iwgtriit). 

The  curioas  fasciculato  arranjremeiits  of  the  leaves  of   Pinm  (5  (J4), 

rhere  2, 8|  4  or  more  ott-ur  tojrether,  with  a  ctminiou  membmnnu^  sheath 

the  base,  oW^v  valuable  distinctive  cbara\'t»'r*  tor  the  Hpf-cir?*,      The 

[dtied  of  the  Pinace4is  ai-e  with  dicotyledons  by  their  habit  t>f  frnnvtb, 

bouj^h  there  ie  an  essential  diirenuce  in  the  intemHl  stnicturt*  of  their 

jana ;    the  inflorescence  of  this  and  the  as^^oeiatfd  <  Ird^ri^  is  perhaps 

lion*  hi'j'hly  organ i/'^d  than  that  of  the  Cycadaceiie,  and  is  connected  with 

—/hanentijamia,  on  the  one  band^  by  the  pre.^ence  of  dit^tinct  stamens  and 

^^MDfth**  the  latter  pnxbiciu^  a  peri*ect  seed;  while  the  nature  of  the  pro* 

''-^ 1  takin^f  plac**  in  th*^  tlevehipuieut  of  the  embrv^o  (described  in  the 

ii^jd    Part    *>f  this    work)    indicntes    a   close  approach  to  the 
which  are  met  'idth  iu  the  higher    CryptogTimia,  especially 
^St/at/iJit  Uii^ 

oijitrtbtitloti,*-A  conaidemhle  Order  even  in  point  of  numbei^,  i(a  re- 
|irr«entalive^  are  met  with  iu  all  parts  of  the  world,  the  apecies  of  Pinut^ 
Abtett^  and  TtLoydium  growing  Ricially,  form  charsvcteristic  forest*  in  the 
northern  hemispht^re. 

QtuOlties  and  u»e«,^5Io8t  vahiable  aa  timlit^r  tree«  and  as  »ouw?ita  of 
iippartajit  resins  ( turpentine^  pitchy  kc.)  u^ed  in  the  arts,  and  aromatic  oils 
ima  balsams  having-  mt*dicinal  properties, 

PiHM  includeft:^P.  ^ylvvstn*,  the  Scotch  Fir  (North  Europe);  P,  A- 
tuutfTf  theCIu«ter-pine,  alej^n  hanlv  tree  ;  P.  jniluAfri*^  the  Swamp*pinc  of 
Virjrinia  ;  P*  Tmh^  the  Frankincense- pi  no.  Pimu*  J'Vemftntimm^  /*  tam^ 
ihiTtiann^  P,  Strfthwtj  Sec.  are  other  very  valuable  timber-trees,  Htfainin)^ 
I »  bri^'^ht  of  upwanls  of  200  feet.  Pinu^  Pincti,  the  Stone-pine  of  the  !*onth 
I  qf  EiirQ]>e,  hA^  edible  ^eeds,  Abit'H  inel ude# : — the  Norway  Spruce,  A.  ^Jt--^ 
I  ^tn  ;  ttie  Silver  Vvt^A.  p^irttila  ;  Ahim  fMiUamrn,  BalaamK)r*<  Hlead  Fir, 
I  And  A,  canatlrm(i'j(,  Hemlock  Spnice,  l>oih  North-Americjin.  Cedrwt^  h  sub- 
l  grnua  of  yC^/^vi,  inc hides  theCodarof  Lebanon  ( Abift  Crdrtunyt  C  Liftam), 
\  and  the  Deodar  {  C\  JJeodttrn)^  which  i*  -  '  1'»  he  miTely  avurielyof 

*  the  last  named  ;  X<?rM'|  another  Kub^-^en  ^  the  KuriDpean  {Ahitt 

^  J^mHj  or  Litru  eurupfm)  and  other  Lmxnt^,  Liinracteriied  bjr  deciduoui 
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foliage ;  At^ancana  includes  tbe  enonnous  ChiliaQ  Vm%  A.  imhrk&$0^  tod 
tbo  Sloreti)u-Bav  Pine,  A.  JiidwilH,  Eutasm  cxceUa  m  the  celebrjii*^ 
Norft>lk*L«liLiid  iMn*:'.  Dammara  mtstraiu  m  the  Cowrie  l*ine  of  New 
Zealand ;  1).  orimiaiiit  tlie  Dammar  Pine  of  iBdia.  Seauma  (ot  ffWAity- 
toma)  fjiijfintea  is  a  Cidifornmn  Pine,  attaining  a  height  ai300  feot  f  Micro- 
cachrys  tdramma  is  the  Huon  Pine  of  Tasmania. 

JunipenM  IB  heat  known  in  this  count rv  by  the  common  Juniper  fihnibp 
J,  vidgarin^  or  by  the  cultivated  Savine^  Jl  *Snbimt ;  but  the  species  of  other 
counlries&remon^  important,  ti^  J.'hrrmmiiana  and  J.  nrt/mmnttt  the  "  Red 
Cvdara,"  the  aromatic  wofjd  of  which  is  nstd  for  cabinet- making"»  and  for 
blacklead  pencik ;  J,  Oxf/cednis,  a  Mediterranean  Bpecie.^,  forms  aJ;*o  ptod 
and  durable  wood.     Thuja  (tcvidentalU  and  orieniulis  are  tht*  .Vrbor-^ita> 


is  the  Oyster- Bay  Pine  of  Australia.  Taxodium  dMcfmm  ia  tJie  Decidu- 
ous C  vpW^8s  of  the  United  States^  and  characterizes  the  Cypre«s-8wani|i9  of 
the  Southern  States. 

Amonjr  the  above,  turpentine,  resin,  and  pitch  are  deri\Td  from  many ; 
important  kinds  of  resiu  are : — common  tiiqi*  ntint\  rt^«in,  pitch,  and  B»ir* 
jrmidv  piteh,  from  IHntm  mflre»tn4 ;  N'eniee  turpentine  from  the  Larch  ; 
StTRfllmrg  mrp<*otine  from  Ahm  pt'ciinata ;  mnit^aux  turpentine  from 
F.Iinader  &c.;  Canada  Bid«am  from  Abivit  iHil»amea  Emd  A.  cafrndenrnt; 
Saudarac  from  Lkdtitri*  qumlrimhU ;  (iuni-Dantmar  from  Ihunnmta  tm^ 
gtffdU  &c.  The  berries  of  Jtmiprrua  xndyaiin  art?  anmiatic,  and  are  mted  I 
for  flaTourin^'-  gin  ;  they  are  diiu^'tic  ;  J.  Saldun  has  ^till  more  active  diu-^ 
retic  properties  J  and  Vtipreum  and  77jw/Vi  appear  to  hay i'  pr^t-.^nnM 
ties.  Tlie  larpe  aeeda  of  many  other  Pines*,  beside*  the  S 
e&toD  locally,  m  a  fri»ah  atatei  ai  of  Armwaria  imbricata^  A 


Okdir  CLX.  TAXACE^,     The  Yew  Ordek* 
Clan.  Contferse,  EndL     Ctasi,  Gymnogena,  Lm^ 

624.  THatpnoms, — ^Tp»e«  or  shrubs  with  narrow  rigid  leaves  or 

leaves  witli  forked  ner\'e8,  imisexual  naked  flowers,  surrounded  by  imbri* 
cated  bfactM,  the  male  several  together,  composed  each  of  one  or  eereral 
cnherent  anthers,  the  female  of  a  ^litary  naked  ovide»  terminal  or  in  iba 
axil  of  a  bract ;  the  seed  usually  surrounded  by  a  succulent  coat. 


Ta]nia,X* 
Podocarpua,  LH&r. 


IlXrsTRATITK  GkNERA. 

I    Dacrydium,  SuL 

I    Phyflochidua,i.C.i2i^A, 


Ccphalota.^u»,  Zticc 
Sauaburia,  Sm. 


kmnmm^ — The  relationa  of  thia  group,  aom^timcid  npgarded  aa  a  8Qb* 
order  of  tJie  Pinoceit;.  an?  the  same  aa  thoso  of  that  order ;  and  from  if 
these  planis  differ  chietiy  in  the  solitary  ovule  that  re!plac«se  tHa  ecme. 
The  loavtMi  of  StditkwriUf  ant]  in  a  leai  degita  ihgte  of  other  gtso«i%  an  vacjr 
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dmilar  to  those  of  Ferns ;  and  the  stamens  of  Taxus  closely  resemble  the 
sponuDges  of  Eqtdsetum. 

Ditrfliation. — A  small  fip'oiip,  the  members  of  which  inhabit  temperate 
regions  generally,  or  moimtains  in  the  tropics. 

Qualities  SBdUses. — Agreeing  in  general  with  Pinacere,  Podocarpus, 
Daerydmm,  Taxus  (Yew),  &c.  ^ielJ  valuable  timber.  Tlie  leaves  of  the 
Yew  are  poisonous ;  but  the  pulp  of  the  berries  does  not  appear  to  share 
this  property.  The  fruits  of  iSalisburia  adianiifdia  are  resinous  and 
astringent 


Order  CLXI.  GNETACE^. 
CUus,  Conifene,  Endl.     Class,  Gynmogens,  LindL 

625.  Diagnosis. — Small  tret^s  or  shrubs  with  jointed  stems,  opposite, 
simple  netted-ribbed  or  minute  and  scale-like  leaves,  and  imisexual  (rarely 
hermaphrodite)  flowers  in  catkins  or  heads  j  anthers  2— '^-celled,  ()j>ening 
by  porf»s ;  female  flower  naked,  or  with  two  more  or  less  conibint'd  scales, 
sorrounding  1  or  2  naked  ovidea :  seed  succulent ;  embrj'o  with  2  cotyle- 
donsy  in  the  axis  of  fleshy  albumen. 

lLLUSTI!ATn-E  GeNKHA. 

Ephedra,  L,      \      (Jnetum,  L.      \      Welwitschia,  ILwk.f, 

AmnitieSi — This  Order  is  chiefly  interesting  as  furnishing  a  link  to 
connect  the  Conifene  with  the  Dicotyledons,  since  the  plants  have  a 
truly  Gvnmospermous  organization  of  th(?  tlower,  whih*  in  general  struc- 
ture JSjAi'dra  approaches  to  C'ajfuarwa,  and  Gnetum  to  Chlorauthiis,  They 
are  destitute  oi  the  ri'sin  so  chnniet<Ti>tic  of  (^(mifers.  The  ovuh'  pn'sents 
the  curious  peculiarity  that  a  tliird  intej^^ument,  immcdiatelv  investing 
the  nucleus,  grows  out  into  a  l(»ngprocf<s  like  a  styb'.  and  whirh  projects 
from  the  foriimen  of  t  he  outer  coat .  ?l  'ehritavhia  mirahiUs.n  nat  i  ve  of  desert 
regions  in  south-western  Tro])ieal  Afriea,  when*  it  was  discovered  by  the 
botanist  whose  name  it  bein-s,  is,  in  many  resjKrts,  the  most  interesting 
fluwering  plant  now  in  e\i>tenee.  It  consists  of  a  woimIv  ♦runk,  alnmt 
2  f«»et  high,  with  a  \o\\\:  woody  root,  and  tenninating  al)Ove  in  an  irre- 
gularly lobed  Siiddle-like  mass,  4-o  feet  in  diameter.  From  a  groove 
Li-neath  the  ed<re  of  this  is  gi\en  oil',  on  eaeli  side,  a  broad  h*ather}'  leaf, 
some  ^  feet  long,  and  split  into  numerous  thonjrs.  These  leaves  are 
supposed  to  be  the  per-^istent  cotvledons;  and  no  others  art*  pn)duc«»d, 
though  the  plant  attains  an  age  oi'at  least  a  hundn»d  vears,  and  j)rolNibly 
more!  Tiie  (li>k  at  the  toj)  of  the  stem  is  marked  by  concentrie  lines. 
The  inflon*sc«*n(e  consists  of  cones  bornt»  on  forked  bnuiehes  which  ori- 
ginate from  the  edge  of  t  lie  di<k.  The  cones  contain,  s«mie  female  flowers, 
others  mal»*  flowers ;  the  latter  with  an  abortive  ovule  occupying  the  ex- 
tri»mity  of  the  axis.  The  female  flower  is  similar  in  essentnds  to  that  of 
Gnetum\  the  mah'  is  ouite  distinet  fi-om  any  thing  else.  It  consists  of  a 
perianth,  as  in  tht?  mate  flowers  of  Kphetlra^  enclosing  six  stamens,  united 
Dy  their  fllaments  into  a  short  tube,  and  bearing  glooose  anthers,  which 


408 


arSTEMATIC  BOTAST, 


open  by  a  3-rayed  chink.     In  the  centre  of  the  flowier  u  a  bodv  Ull_ 
orar}-,  with  a  t<?riiiuiiAl  atvIt^-Hke  prolou^ratiou  mtd  an  oxpanderf  8Ligiii«.1 
This  pistil-lik.*  stnii^tLire  ajve-it-'?  the  nuclena  uf  tb^*  ovult*,  which,  in  this  i 
ca.^e,  I*  ileHiildte  at'  enibryo-riac  and  eiiihrvo.     Tbu  «.>vary-tike  bodj  ia  ^ 
this  flower  iis  shown,  from  it's  mode  of  devdopmeQt  and  structuro,  to  be 
homolojjoua  with  the  coat  of  an  ovulo,  aud  not  to  posses  the  character* 
i^tica  ot  an  ovary,  except  so  far  as  superficial  reatsmblance  is  concerned. 


Fig.  4.55. 


Fir  «^*  WtMt»eki«  mitabilU. 

Th'>  ]onf^  Btvb'form  proceaa  is  aimilar  to  that  which  oeeura  in  th*  ©rule  i 
Ephedra,  The  orule,  th<*n,  of  Wehdi<rhut  i«  strictly  Gyinno^peruiou«| 
likf!  tho9e  of  Oonift*ne.  The  structure  of  tho  stem  bt.dong!»  to  the  I>i«^ty- 
Ittdonou^  typt%  but  liavin;;^  in  addition  to  the  othi«r  bundles*  Acatt^rnl  | 
TO"****^'!^  pa^*<iiti^'  tlmiujjh  tho  parenchyma,  as  in  M*jnoeotyl»*don«>ri<a  st^int*. 
Among  the  ordinary  parpnehymatous  cells  occur  **epicular'^  celLt  of  ljtr;f«  , 
aixo  und  tnv»p;utar  bnint^hinij  form ;  these  are  covc!r?d  on  the  outside  with 
rhotnboidal  crystals  of  carbonate  of  lime.     Himilar  ceUa  occur  in  Armu* 

i>iiitribntion.^/i/j/if'^//vi  occufst  in  Eiiropr,  Asia,  and  South  Ametiea,  in 
temperate  n'gionw;   Gnrtum  in  tropi*?iil  India  and  in  (luiana. 

Qitalittos  and  Daca. — Unimportant ;  the  branches  and  tlowtfra  of  aoow 
jEj)/u*iiree  were  formerly  used  a8  a  styptic  drujf. 


Order  CLXII.  CYCADACE/E. 


:}jmii^^| 


CSfwtt  Zamiie^  EutU*     CtrMt,  Crymnoj^en^,  LindL     SHhclatM,  Gi 
ppermc:e,  BrntL  H  Hook. 

526p  DlftffnioMiA, — Palm-like,  dwarf  trees  with  dinpte  trttakft, 
having  the  iutoniodos  undeyeloi>e<l,  tlie  surface  tcaadlatiMl  with  th« 
»car<*  of  the  fullen  leaves ;  leaves  clustered  at  the  Aumniit^  pinnnte, 
pa  railed -ribbed,  more  or  less  hortl  and  woody,  circtaate  in  rer- 
nation;  dicecious,  the  ilawere  in  cones;  the  anthers  covmnj?  the 
Qodor  aorfitoe  of  the  male  oono-scalce ;  femelo  flowers  eitlier  pcltAle 
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scales  with  ovules  beneath,  or  flat  scales  with  ovules  at  the  base,  or 
somewhat  leaf-like  scales  with  the  ovules  on  the  margins ;  seeds 
with  a  hard  or  succulent  coat,  containing  1  embryo  or  several,  in  fleshy 
or  mealy  albumen. 

iLLUSTRAXrVE  GeNERA. 

Cycas,  L.  I      Zamia,  L,  I      Macrozamia,  Miq, 

Dion,  Lindl,       \      Encephalartos,  Lehm.     \      Stungeria,  Moore. 

AmnfUmi — With  the  habit  and  appearance  of  Palms,  especially  in  the 
genus  Stangeria,  these  plants  ajrree  with  Pinacea)  in  the  i-ssential  pecu- 
Uarities  of  the  organization  of  their  flowers  and  8eeds,  while  the  distri- 
bution of  the  reproductive  organs  over  the  leaf-like  carpels  and  antheri- 
ferous  scales  in  Cycas,  together  "vvith  the  circinate  vernation,  connect  this 
Order  with  the  Fenis,  thus  strengthening  the  relation  between  the 
Gvmnosp«»miia  and  the  higher  Crj'ptogamia,  which  is  so  evident  in  the 
aflinities  between  Pinac»*ie  and  Lycopodiaceir.  Some  difl*erence  exists* 
in  the  condition  of  the  reproductive  organs.  The  flower-cones,  composed 
of  imbricated  scales,  apiwar  to  bt»  axillarv  productions  in  Zamia ;  but  in 
Cycfu  they  an*  formed  troin  th«»  tenninal  \jud,  which  subsequentlv  grows 
on  {h»  in  the  Pine-apple),  so  tliat  here  the  terminal  infloresc^-nce  does  not 
arrest  the  growth  ot  the  axis:  the  fonnation  of  cones  occurs  at  internals; 
and  when  the  scales  fall  oil"  after  the  pollen  or  the  s^eds  are  mature,  the 
rtem  is  found  marked  altenintely  with  bimds  of  scars  of  two  kinds,  those 
of  the  tnie  leaves  and  those  of  tfie  floral  heaves  (carpels  and  stamens).  In 
Zamia  the  cones  are  latt»ral,  like  the  spadices  of  many  Palms.  In  Cycas 
the  female  cones  an»  formed  of  large  flat  leafy  cari)els,  with  ovules  arranged 
at  some  distance  apart  on  the  nmrgins;  the  male  cones  are  likewise 
form«*d  of  leafy  scales,  bearing  numerous  anthers  (or  Kk'uH  )  scattered  over 
the  lower  surface,  the  Km-uU  bring  commonly  groujM-d  in  fours  like  the 
sporanges  of  yieiicnxia.  In  Zamia  the  cones  mor*'  nearly  resemble  those 
of  Pinacete ;  the  male  cones  are  fonned  of  ])eltate  scales  (with  an  apophysis 
as  in  the  ripe  cones  of  Cujircssus)  with  the  pollen-cases  under  the  over- 
hanging head  ;  the  fi-mah'  cones  are  composed  of  somewhat  peltate  scales 
bearing  only  a  pair  of  ovuh's  at  thi»  Imse. 

Dlstributioii. — Tropical  and  tmiperatt*  parts  of  Asia  and  America; 
Africa.  esjH'rially  near  the  ('ap«»  of  (lood  Hope,  Madagas<'ar,  and  Australia. 

QtiAlities  and  Ums. — The  chirf  value  of  thrse  plants  is  as  sources  of 
a  kind  of  Arrnw-r(H)t  or  Sago,  ("onsisting  of  tlie  starch  washed  from  the 
intenial  parenchyma  of  the  trunks,  or  obtaineil  from  the  mealy  albumen 
of  the  s<M«ds.  ( 'ycatt  rcrointa  and  C.  circinalis  are  *'  Sago  "  plants  in  Japan 
and  the  Molucca-* ;  various  species  of  Enccphalartit*  fonn  what  is  called 
**  C'alfer-brea*! "  at  tht»  Ca]K» ;  Dion  edtile  (seeds)  furnishes  a  kind  of 
Arrow-n>ot  in  Mexico. 


8TBTE3UTI0  BOTANY. 


SimmfGDOsr  TI.  CEYPTOGAMIA,  or  FLOWERLESS  PLAKTS. 

527.  Plants  producing  sexual  organs,  but  neither  stamens,  pistils, 
nor  Beeds,  Embryo  simple,  homo'^eneous,  not  divided  into  distinct 
organs,  but  consisting  of  ii  ainglo  coU, 

The  plants  included  under  the  alwve  head  are  divided  into  a  great 
nnmbef  of  sultniivbions,  wliich,  althcmj^^b  i\\l  conn*jctt*d  togi'tlier  by  the 
characters  above  cited,  yet  difl'tT  exct-^edingly  iu  the  minor  details  of  ibeir 
confonnation  ("see  p.  loft,  §§  <W)  ^  oOtJ ),  on  which  account  it  U  desirable  to 
treat  of  the  morphohiirioal  details  of  each  group  at  greater  length  than  in 
the  ra'Ae  of  the  corresponding  groups  of  Phanerogams.  The  functional 
peculiarities  are  likewise  aeparatelj  treated  in  the  pbyaioiogical  portiaa  of 
this  work. 


DivTsiox  I.  Angiosporae. 

528,  Ciyptogamous  plants  possessing  true  steins  and  leavc8(ft0Bdi)| 
producing  their  spores  in  "sporangia"  or  spore-castis,  irhidi  are 
theniseivcs  sometimes  enclosed  within  spore-fruita — **  conceptaclt^ 
or  sporocarps/'  Antheridia  producing  spirally  twistod,  ciliat^ 
**  antherozoida  *'  or  **8pennatozoids/*  Spores^  when  germinating, 
producing  a  "  prothallus,**  on  which  the  "  archegonia "  or  female 
organs  are  formed,  which  are  fertilized  by  the  antherozoids. 

Angiosporous  Cryptogams,  as  above  defined,  correspond  for  the  most 
part  to  the  Acrogena  of  other  botanists.  The  woody  tissue  includes 
va^cidar  as  well  as  cellular  elements,  and  increawii  chiefly  by  addition  to 
the  summit,  as  will  be  further  exp1ain»>d  under  the  hea^  of  Minute 
Anatomy  and  Physiology.  The  plants  manifest  in  the  germination  of 
the  BporeB  a  sort  of  aUemation  of  generations:  first  a  prothallus  is  den*- 
lo|M_^d,  on  which  the  true  female  organ  ia  formed  and  fecundated  by  thit 
antherozoids,  which  latter  are  either  formed  on  the  primary  plant^  or  on 
the  prothalius  with  the  archegonia. 


I 
1 


Class  L  SPOROGAMIA. 

529,  Angio^porous  Cryptogams,  producing  two  kinds  of  8p0lm^- 
**mier«>^jx>res,'^  containing  npirul  M[>erm  a  toxoids;  and  ^^macrosporcs^" 
which  in  germinatiug  form  a  **  prothallua,"  and  on  which  the  aixlie-  \ 
gonia  are  formed, 

1'his  class  includes  the  Orders  Marsileacea}  and  Lycopodiace»«  iMo- 
cUt«Ml  under  thi?*  name  on  nrcount  of  the  simil&nty  of  their  modes  of 
feproduction.  They  produiw  frpores  of  two  kinds,  calletl  refin«^tiv»ly 
macro-  and  microspores :  the  former  give  origin  to  tho  ?p(>rp ;  tae  lattar 
are  ♦*  antheridia,'*  in  which  are  formed  "  antherozoids.'*  The  sporv  emits 
a  ^*  prothalius/'  on  which  is  home  one  or  more  archegones^  analoieutta 
oranes  and  containing  a  cell  which  is  fertilized  by  the  anthefOsmL  J 


^j. 


ANGIOSPORJL.  411 

Order  CLXIII.  MARSILEACE^. 

C2as8.  Ilydropterides,  Undl,    All,  Lycopodales,  Lindl. 

530.  Diagnosis. — Creeping  or  floating  herbs,  with  an  inconspicuous 
stem  bearing  stalked  or  sessile  leaves,  circinate  in  vernation ;  sporo- 
carps  stalked,  situated  at  the  base  of  the  leaves  or  leal-stalks,  and  2-4- 
celled,  2-4-valved,  containing  antheridia  (microspores)  and  spo- 
rangia in  different  compartments  of  the  same  fruit,  or  1 -celled  with 
the  antheridia  and  sporangia  in  separate  sporocarps,  and  springing 
from  a  central  placenta ;  spore  producing  a  prothaUus,  on  which  are 
one  or  more  archegonia. 

The  Marsileacea).  of  which  Pilulana  is  our  only  native  example,  are 
small  herbaceous  plants,  growing  in  the  mud  at  the  margins  of  ponds,  or 
floating  in  stagnant  pools.  Their  stem  is  httle  developed,  consisting  in 
the  terrestrial  forms  of  a  slender  creeping  rhizome  with  talis  of  tiliform 
adventitious  roots ;  in  the  aquatic  fonns  it  is  a  mere  basis  for  the  tufts 
of  leaves.  The  leaves  are  .'-mall,  tiliform  in  IHlidaria^  ovate  in  JSalvinia, 
and  of  remarkable  quuteruate  form  in  MarsiU-a.  The  fruits  consist  of 
capsules  of  globular  or  oval  form  {sporocarps^  ionceptacleg^  or  Hpon-fruits), 
borne  on  stalks  which  aiise  at  the  bases  of -the  leaves  or  leaf-stalks.  In 
IHluiaria  and  MarsUea  the  sporv-fruiU  are  divided  into  chambers,  which 
contain  the  two  kind£>  of  >pores  in  distinct  sae-like  cases ^M«Yr).  IwPilularia 
the  sporocai-p  bursts  into  two  (»r  four  valves,  and  libi^rates  a  mucilaginous 
substance  in  which  are  intermixed  the  micro-  and  macrospores.  In  J/«/-- 
silta  the  sporocarp  bursts  in  a  similar  manner  to  give  exit  to  a  mucous 
thn*ad  or  stalk,  bearing  oblong  sporauges  or  spore-cnses,  some  of  which 
contain  large,  others  small  sports.  In  ^tlrhu'a  and  AziMuy  the  spore- 
fruits  are  of  two  kinds,  and  prtnluce  respectively  antheridia  and  sporangia. 
The  antheridia  contain  antherozoids  like  those  of  Ferns. 

AAnitles,  Ac — The  organization  of  the  reproductive  organs  in  this 
Order  is  the  highest  met  with  in  Cryptogamiu,  the  sporanges  being 
enclosed  in  capsules  stalked  upon  the  main  stem.  Hithhna  nud  AzoUa  ttre 
sometimes  included  in  a  di.-^tiuct  grt»up,  «Sf//rmiVfl»,  distinguished  fn)m  the 
true  Marsileaceie  in  habit,  in  the  circumstance  that  their  nproductive 
oigans  occupy  s«*parate  conceptncles,  the  conceptacle  itself  bidng  1-celled, 
with  a  central  placenta,  and  de>iitute  of  the  gelatinous  body  so  character- 
istic of  Marf!ilta.i.  Moreover  the  prothallus  bears  more  than  one  arche- 
gouium.  The  species  lu-e  not  \ery  numerous,  but  are  widely  ditlused, 
chiefly  in  temperate  clinuites.  They  have  no  known  properties.  The 
Nardoo  of  Austmlia  {MandUa  sal  vat  ru)  bilougs  to  this  family;  its  spores 
have  been  eaten  in  catics  of  scarcity. 
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Order  CLX^\^  LYCOPODIACEiE,     Club-Mosses. 

Ciau.  SelBg:uie9,  £bc^.    AIL  Lycopodnles,  LindL 

531.  Diagnosis. — Herbaceous  plante  with  creeping  stems,  brancb- 
mg  in  a  bifurcate  mauDor,  cb^tbed  witb  Bmall,  usiiallv  closely  imbri- 
eatcd  braves*  Sj»ran^c«  in  tbe  axils  of  more  or  b?ss  mctamorpbosed 
leavt'S,  often  arranjjecl  in  con o -like  spikes  (stalked  or  ses>ik')  formed 
from  one  of  tbe  branebes  of  a  bifurcation  of  tbe  stem;  sporanged 
1-ii-eelled,  of  two  kinds  {Stimfimfh),  prodncins;  either  4  largo 
OTulary  Kporca  or  numerous  siutdl  untberidial  s^xjrus. 

iLLrSTRATTV^  QkXSRA. 

Tmesiptom,  Bfrnh,  I  Lvropmlium,  L. 

I'silutiim,  Sw,  I  Sel(^aitdlu^  Sprinff* 

Tlie  Lycnpnditvce*TPt  iucbiding'  the  Zi/foptMiifff  and  nlMi  tbe  Isoetrir^ 
are  dwliii;j:ubbed  by  tbeir  wporan^s  being  sessile  in  the  axik  of  leavee  or 
hractSy  which  are  often  collected  into  a  kind  of  inflorescence  like  the  cone 

ckfFim  

Fig.  4.50. 


_  „^«  iMkfr  firm :  4^.  fndl^^km  oi l^mgptiiimm  mnnoHnum  l  4,  limit  ■ndi  of  U  <■■■ 

■BUbU  atKirra;  A,  flfKir»ii««>  with  qiuteraary  litfgv  ipOTw;  uid4,  th««ttMi,lNiali  aUlbMi 


The  Lyrttptidiett  hare  slender  ttenift  characteni^  hf  a  blAircatijiff 
iiiad#  of  ramification  (%.  456,  a).    In  the  lAfcopodin  the  ateooi  ai«  hard 
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and  woody,  in  the  SeJagmen<e  usually  very  delicate.  They  produce 
solitary  adventitious  roots  at  the  forks,  and  are  covered  with  small  imbri- 
cated leaves,  all  alike  and  arranged  spirally  in  Lycopodiumj  but  of  two 
kinds  and  arranged  in  peculiar  vertical  rows,  giving  a  flattened  aspect  to 
the  stem,  in  SelagineUa  (fig.  450,  h) ;  the  smaller  leaves  here  are  regarded 
by  some  authors  as  stipules. 

The  fertile  leaves  of  many  Lycopodia  and  Selaginellie  are  collected  in 
slender-stalked  or  sessile  cones  or  strobiles  (fig.  4o0,  c).  The  spores  are 
contained  in  depressed  ovnl  cnj^es,  seated  in  the  axils  of  these  leaves  {d) ; 
and  in  Lycopwlium  only  one  kind,  containing  a  large  number  of  spores, 
resembling  pollen-grains,  has  been  foimd  (^,  /)  ;  in  SelayineUa,  however, 
microspores  or  antneridia  are  fonned,  and  the  lowest  bract  in  each  cone 
is  found  to  subtend  a  sporange  containing  four  much  larger  spores  (macro- 
spores)  (A,  t )  ;  these  last  are  the  kind  which  germinate  and  reproduce  the 
plant,  producing  in  the  first  instance  a  prothallus,  on  which  archegonia 
are  produced  and  are  fertilized  bv  antherozoids  like  those  of  Ferns  and 
formed  within  the  microspores.  I'he  reproduction  oi  Lycopodium  has  not 
been  observed. 

Lycopodiecc  seem  to  have  attained  far  greater  dimensions  in  former  ages ; 
the  fossil  trunks  of  trees  calh^l  I^pidodendra  a])pear  to  have  belonged  to 
plants  of  this  family,  and  which  must  liave  rivalled  the  arborescent  Ferns, 
At  present  they  are  herbaceous  plants,  the  hardv  Lyatpodia  mostly  creep- 
ing on  the  ground,  the  more  delicate  Sclftyhielhe  e^tJier  creeping  or  climbing 
over  low  objects,  in  damp  and  wann  climatts. 

Affinities,  &c, — The  immediate  relations  of  this  Order  are  with  Isoe- 
tacne,  which  scarcely  <lifii*r,  except  in  the  organization  of  the  vegetative 
structure,  and  in  tlie  larger  number  of  the  macrospores.  A  most  distinct 
affinity  exists  with  Pinacea?  in  the  cone-like  spikes,  as  well  as  the  deve- 
lopment of  the  embryo  in  tlic  larger  spores.  The  CluVmosses  are  generally 
dinused : — the  specie.**  of  LycftfXHh'um  in  temperate  and  cold  climates ;  the 
Sehyi/K'lUt  in  wnnn  regions,  being  es])ecially  abundant  and  large  in  warm 
damp  localities  like  the  Indian  islands.  Some  kinds  are  apparently  dangerous 
or  poisonous :  L,  clarafum  has  been  us<'d  as  an  emetic ;  L.  St'layo  and  L, 
cat/uirtirnm  are  purgatives:  the  latter  is  verj'  violent  in  its  action.  The 
Si-IityinelUi'  are  very  elegjint  ]>lants,  nmch  valued  in  cultivation,  in  associ- 
ation with  Ferns,  and  in  moist  stoves  on  accoimt  of  the  bright  and  deli- 
cately f<»nned  foliage.  ()ntM)r  two  of  the  species  roll  up  their  fronds 
when  dry,  and  unfold  them  again  when  placed  in  water,  owing  to  the 
rapid  absorption  of  the  fluid,  whence  they  have  been  cidled  Resurrection 
plants. 


Order  CLXV.  ISOETACE.E.     Quill-worts. 

Class.  Selagines,  KndL     AIL  T^ycopodales,  LindL 

i't^2.  Di'ftf/nosis. — Tuft«^l  aouatic  or  marsh  herbs,  gn)wing  fr<im  a  peren- 
nial comi-like  stem,  supporting  linear  cvlindrical  haves  of  delicate  tex- 
tun\  pnHlucing  annually,  in  the  axils  of*  successive  cycles  of  the  leaves, 
Hponmjres  whieh  ar<»  immersi'd  in  the  sul)stance  of  the  inner  face  of  the 
leaf  and  divided  internally  into  chambers  by  more  or  less  perfect  septa ; 
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Bome  of  tbd  Bponuiges  produce  smdl  imtliendial  spores^  others  (few^) 
large  ftpoi^. 

IL.LF8TKATIVK  GeXEBA. 

T\w  Isortrfp  «re  repraeented  bv  a  ^nn^  of  plant.^  jrrowing  in  the 
at  the  bnttrJTU  of  noiJifl,  Tlif*]r  fii^ni.s  confll-^t  of  *i  kind  of  ^ir»«,  of  peren* 
nial  dnmlion  aim  of  woody  Mtrupttire  whtni  old,  produrini?  advpntitioti* 
roots  on  the  iinfff^r«'idp',  liko  tin*  pomiis  of  tfn*^  FlowtThiij  plants,  and  »end- 
inir  up  tuft^  of  lofive-*  from  a  fiinj?li*  tf*rmiual  bud.  The  leaves  are  v*?ry 
delicat*?,  nf  cylindrical  fnmi,  and  contain  loujritudinal  air-rbftmber* ;  they 
arf*  fr^xpanded  into  a  kind  of  shoatbi  "  pbyllopod/*  at  thp  basp  wher«» 
attflcb^^fl  to  tbecomi;  aad  in  their  axils  more  or  less  imb*^dded  in  the 
Sfib*«tnnce,  art^  the  spornnffe^,  sac^  divided  into  several  chamber^,  ^nae 
tilled  \\i\\\  numerous  «mall  piJIm-Hh'  ftpon'j^,  others  contaiuini?  a  small 
number  of  lart/e  Kpot^vK,  resembliujif^  the  ^uaternarv  f^Kirea  of  Selnffineila^ 
and,  like  them^  prv>duciag"  the  prothalhis  on  whieh  the  arche^>Dia  or 
female  or^fans  are  placed.     The  anth'To^oid.^  are  like  tho^  of  Fema. 

AlBnJtlefl.  ^Nearly  related  to  Lveopodiacefp,  with  which  their  repmduC' 
live  or^^anization  aprrees  in  all  e?weutial  re«»]>ecL<i — but  liifferinpr  fitrikinjrly' 
in  hnbit»  especially  in  the  charact*»r  of  the  stem,  which  i*  externally  like 
a  cornit  but  in  reality  ii<  a  perenrrial  woody  caudex  incrt*n5ed  in  siie  by 
siicce?wve  anniinl  jrrowthj*.  Pfn/Utifflmwm  would  appear  to  Vjt?  exactly 
iutenneiiiftte  between  Inortr^  and  Sfffififnflfif^  havinjr  the  leaves  and  jttem 
of  the  first*  with  a  f^talked  spike,  like  the  second  r  perhftp*  thi?  and  the  laat 
Ortl or  should  be  conjoined.  The  sp*jrie^  nf  I*o^irjt  are  jr»'TieraUy  dilfused 
in  the  northt^ni  hetm^here.    They  have  no  kno^vn  propcrtiea. 


Class  II.  THALLOGA^nA. 

533.  Angiosporous  Flow^cr!e«5*i  plants  prodncin|»  spores  nf  one  Iciiwl 
in  »|>oranf^es  placed  on  the  leavoa  or  on  tho  stem  ;  the  sport*  germi- 
nating into  a  p:reen  cellular  prothaUmm  (like  a  liiccin)^  on  wliicb  tare 
dcvelo|»ed  authcridia  and  arebegoaitt,  the  latter  giving  origin  to  a 
leafy  stem  ;  anthero/.oids  apiraL 

This  cla'ts  comprises  the  Ferns  and  the  EquMffa,  or  Horse-tails,  two 
^itjps  which  are  connected  to^/T-ther  by  the  phenomena  prewnted  in  tlitJ 
permination  of  their  spores,  and  by  their  produein^  tl»e>-e  orifHnH  in  one 
kind  only,  Wliile  the  Sporfisrainia  have  what  n»ay  lie  crIIimI  male  and 
female  titmtVH,  thf^  Fenis  nnd  H«»r>ie-tails  nre  funii^hed  with  f»pnrr«  of  only 
one  kinii,  which  jyerminale  and  produce  an  Alp^id  frond  calltxl  a />rn/A/i/- 
/f«,  n\uM)  whieh  are  developt*<l  the  sexual  or^'ans*  the  ttrrhrtftmin  and  irn- 
tkendia.  When  an  archeyoniiim  \^  fertilijted,  it  ^nve.  birth  to  a  kind  of 
embryo*  whieh  a«wijni«^9  tlie  character  of  a  hud,  j»end«  out  leaves  j  or  Ktrma) 
and  root*,  and  irrnw-*  up  into  the  form  of  the  parent  plautywhilu  ihegterni* 
fnuid  or  ftrttfhnf/ftx  die;*  away. 

The  Hlices  and  the  F^juiMetacenB  art  Very  unKKe  in  their  f"  |H*d 

eondititinii:  in  thr*  fonuer  the  l0iir«aar«>  the  pivtlominant  '  >  thB 

latter  thti  leaves  an?  iilmc»*t  abortive,  and  the  stem  ia  highly  do¥» "       "^ 


telopoA^^^I 
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Order  CLXVI.  EQUISETACEiE.     Horse-tails. 

Class.  Calamarite,  EndL    All,  Muscales,  lAndL 

634.  Diagnosis, — Herbaceous  plants  with  slender,  jointed,  some- 
times  nodular,  subterraneous  rhizomes,  sending  up  at  intervals  fistular 
jointed  stems,  bearing  whorls  of  scales  (leaves)  at  the  joints,  where 
they  are  sometimes  verticillately  branched  ;  stems  either  barren  or 
fertile,  the  latter  terminating  in  a  clavate  joint  covered  with  spor- 
anges,  consisting  of  peltate  bodies  (fig.  457,  c,  (/)  with  dehiscent 
spore-chambers  under  the  overhanging  head.  Spores  of  one  kind, 
with  4  elastic  filaments,  "  elaters,''  formed  by  the  sjnral  fission  of 
the  outer  coat  of  the  spore  (fig.  457,  €,/). 

Illustrative  Genus. 
Equisetum,  Z. 

The     Equisetaceae     at     present  Fijr.  457. 

existing  consist  of  a  single  genus,  ^' 

Equisetum,  a  small  assemblage  of 
herbaceous  plants  growing  in  marshy 
places,  having  a  creeping, subterrane- 
ous, jointed,  but  solid  rhizome  (tig. 
457,  a)j  from  whkh  aiise  erect  shoots 
or  stems  of  peculinr  a.speft,  and 
usually  of  grt'vish -green  colour. 
They  '  are  striutt'd  longitudinally, 
jointed  at  intervals,  with  circles  of 
small  and  narrow  membranous  scales, 
representing  the  leaves,  at  the  joints 
(ffg.  457,  rt, //),  and  they  are  listular, 
like  the  stems  of  (trasses.  They  are, 
mon^over,  traversed  by  a  number  of 
air-canals  varying  in  nunilxT  and 
disposition  in  the  several  species. 
The  stems  are  sometimes  smiple, 
sometimes  compound,  In'aring  whorls 
or  branches  at  the  node-*  (//),  which 
branches  resemble  the  main  stem  in 
character,  and  frequently  branch 
again  in  a  similar  manner  at  their 
nodes.  The  erect  stems  are  either 
fertile  or  barren  ;  in  some  species  the 
fertile  stems  ar»»  short  and  simple, 
while  the  barren  stems  an»  tall  and 
pnnided  with  numerous  whorls  of 
spreading  compound  branches  {E, 
jiuviatile).  The  fertile  stems  tenni- 
nate  in  a  kind  of  club  or  snike  (tig. 
4o7,  rt,  6),  c<mnH>s<'d  of  a  short  axis 
ch»8ely  covered  with  sporamjes  {c)  ; 


Or^niniiAtion  of  Eqtiiiictii<v« : — »!,  frrtile 
f.t«'ni  of  V.'iui*e'vm  arr^n^^,  an'mng  from 
the  rhixoiii*':  h,  fruit-nukf  (nnt.  viie); 
r.  tniim'n  T*f  Htiiion  of  (!»>.,  nhuwing  how 
th«*  Fp«>riin:«'ii  «iv  ittttichi'd  to  th««  axia; 
rf.  A  ii|H>rnni;f.  n»'fn  from  Ix'ncath:  #,  a 
*\yorv: /.  thf  •wnic,  with  itw  "I'laUTi" 
iiii<^>il«-i1 :  /;.  fni{:mciit  of  the  branched 
fttrm  of  E.  paiuttrt. 
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these  are  little  peltate  or  mutiliroom-ehaped  bodies  (r,  tf),  attached  by 
tlieir  stalk.s  to  the  centTul  axis,  and  liearin^r  under  the  overhtinjriag  head  a 
cii-cli'  of  Tcrtical  tooth-likL'  ptinrht^i*  ((/),  refnnublin^  tlie  anthfT-cells  of 
lliuja^  and  which  burst  by  a  vertical  *?lit  on  the  in5<ide  to  entit  the  i5jx>res 
wht*n  ripe.  The  sporrs  are  fumiaJied  with  remarkable  tilit'onti  ppoce«^?ie^, 
called  thtters  (tijr.  4*'j7^  's/b  eonsi:*ting  of  four  short  tikimenl><  atta»*hed 
at  one  side,  eoili:*d  apirally  round  the  spore  before  it  \n  mature,  and  un- 
winding with  ela-stieity  when  the  spore  is  disehnrgi^d  from  the  spomnge. 
The  erect  i*lemB  die  to  the  ground  ttnnuftlly,  while  the  rhi;iome  continues 
its  growth  l>y  bud-*. 

Affinities,  Ac* — The  planti'  of  this  Order  belong  all  to  a  single  genus, 
which  i?  Ter>^  unlike  any  other  fomi  of  Cryptoganioos  planti^.  In  t^xtemal 
appearance  tlie  stems  have  no  little  r(r*pmblane**  to  tbcxw  of  Ephedra  and 
C(t marina  ;  but  their  in t em al  organizfttion  is  totally  diHerent.  The  spikes 
of  sporangea  also  are  very  like  the  male  cones  of  i^wnia  among  the  Gym- 
nospermous  Phanert>gamia  ;  but  the  spores  of  Eqnmium  are  furnished 
with  spiriil  tilanipotf',  fnmxing  a  structure  qoite  peculiar  to  the  Ordpr. 
In  conjunction  %vith  the  iiatular  erect  8tems  li*i^iup  »  Blight  similarity  to 
tho»e of  Graases,  we  find  in  E^uittehtm^  as  in  that  Order,  a  depoait  of  silejc 
in  the  epidermal  tisfruea^  and  in  E.  kifemah  %o  abundant  that  the  a^^hea  of 
the  f?tcm  fomi  a  good  polish  in  g-powder,  like  fine  tripoli.  In  the  hi^itory 
of  the  developnient  of  their  spore*  these  plants  agree  essentially  with  the 
Feme  (see  Pm'f^iOLoriv).  Ihe  Equiaetaceae  are  found  in  wet  placet  in 
moat  parts  of  the  globe. 

Order  CLXVII.  FILICES.     Ferns. 

CYfiM.  Filicca»  EndL    Aii,  Filicales,  Lindl. 

533.  Dmrfnasis. — Herba  with  a  subterraTieotis  rhizome,  or  tree^ 
with  iin  iinbranched  eatidex^with  well-develojx>d,  generally  more  nr 
less  divided  or  compound  leaves,  circinnte  in  vernation,  and  all  or  part 
of  w*hicb  bear  clusters  ot  ajioningee  (jtori)  ujwn  the  lower  surlace  (fig. 
45H,  a^  h^  d)  or  at  the  margins  (^),  seated  njion  branches  of  the  Teina. 
The  son  are  naked  (/>)  or  covered  at  first  by  a  variously  formed 
dehiscent  or  separating  membranous  atmeturc(/'n(/u*i'um,e^,<')  which 
18  continuous*  with  the  epidcrinia  of  the  leaf. 

Illustrativb  Gkxkra. 


I 
I 


I 


Tribe  1.  PoLYroDlRj;.  Sfmrmuje* 
afitMf^/,  iriih  a  e/r/iVvi/  atmulu*, 
Aerijstichum,  L. 
OymnngramniA,  Dcdi\ 
C<*tenich,  Ad^trnt, 
Polypodium,  Z. 
A  di  an  turn,  Z. 
PUri^,  L. 
AHo^oru*,  Bemh, 
Blechnum,  L^ 


A     '     '         I. 

S  nm,  SnutK 

A*pidium,  Switrtz, 

Cystopteria,  J^mh* 
Tribe  *2,  C'yathbrjb.    S^tonm^ 
ietii'dr,    morf  or   Irnn  rUv^itd 
eommoH  rmittarhi  anmidm  fmikttL] 

tea,  ^mitA, 


Alsou! 
Cvath' 


Hr, 
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Tribe  7.  Osmundkk.  Spwanges 
stalked  J  ilorsal^  or  arranged  on  pinna 
assuming  a  spUced  or  paniculate  aspect 
from  the  absence  of  parenchyma  be- 
tween the  veins ;  annulus  incomplete, 
dorsal:  dehiscence  across  the  vertex, 

Osmunda,  X. 

Todea,  JfUM, 

Tribe8.  MAnATTiEJB.  Sjwranges 
free,  closely  packed  in  ttco  r(tws,  or  in 
a  circle,  or  soldered  together  so  as  to 
resemble  a  many-celled  capsule^  each 
cell  oj)em'ng  by  a  pore ;  annulus  none, 

Angiopteris,  Hoffm, 

Marattia,  Sm, 

Daneea,  Sm, 

Tribe  0.  OpmooLOSSKS.  Leaver 
not  circinate :  sporanges  2-valced,  on 
the  sides  of  a  spike  or  seapcy  which  is 
simple  or  branched;  annulus  none, 

Ophioploftsum,  L, 
Botiychium,  Stcartz, 


Tribe  3.  Parkerifje.  Sjyoran^es 
thin,  taith  a  broad,  imperfect j  verttcal 
annidus, 

Ceratopterifl,  Brongn. 

Parkena,  Hook. 
Tribe4.  IIymenophylleje.  Spo- 
ranges  on  an  axis  prodtwed  by  the 
excurrence  of  a  vein  beyond  the  mar- 
gin of  the  leaf;  annulus  horizontal  or 
oblique, 

Hymenophyllum,  Smith. 

Tnchomanes,  L, 
Tribe  5.  Glkichexteas.  Sjxh- 
ranges  commotdy  arranged  in  fours 
in  the  dorsal  sori,  nearly  sessile,  with 
a  transverse  or  oblique  annulus: 
bursting  vertically  on  tJie  inside. 

Gleichenia,  Smith, 

MerteDsia,  JFilld. 
Tribe  6.  Sciiiz^EiB.     Siwranges 
dorsal :  the  annulus  in  the  form  of  a 
cap  on  the  summit;  dehiscence  iY»r- 
tical, 

Schizcea,  Smith,  ' 

Lygodiuiu,  Swartz,  \ 

The  Filicos  or  Fenis  exhibit  a  far  prreator  variety  of  conditions  than 
the  Horse-tails.  Tlieir  most  remarkable  character  is  the  great  develop- 
ment of  the  leave:?,  the  Hteni  lx>iiig  n^pn'sented  in  most  c&<4es  by  rhizomes, 
aIthou^''h  in  pome  of  the  exotic  forms  it  b<'Comes  a  real  trunk,  rising  above 
the  ground  in  a  manner  analogous  to  the  trunks  of  Palms  (fig.  29). 

The  rhizomes  of  the  horlwiceous  kinds  are  subterranean,  and  grow 
either  horizontallv  or  vertically.  In  tht*  former  the  intemo<Ies  art?  either 
developiHl  or  uiuU'veloped  ;  when  they  are  developed,  the  leaves  arise 
sin^'ly  from  th«?  ground,  as  in  the  common  Brake- fern  {Heris)  and  Poly- 

iMtdium  vulgare  (tig.  4o8,  «):  when  the  intemodes  an»  imdeveloped,  the 
eaves  are  tufted,  which  is  alwavs  the  cas«»  when  the  rhizome  is  erect,  as 
in  Athyrium  Filis-fa-mitta ;  and  th»^  arborescent  kinds  likewise  exhibit 
the  tufted  growth  of  the  leaves  from  a  terminal  bud,  with  little  develop- 
ment of  the  intenunles.  The  rhizcmiatous  stems  frequently  branch,  m 
which  case  the  stem  bifurcat«^8.  as  in  the  LvcoiWKliacea*. 

The  leaves  of  the  Ferns  nsemble  those  of  the  Phanemgamia  in  their  e»- 
«»ntial  structun' ;  they  are  verj-  remarkable  for  their  midtifold  compound 
fonns.  The  venation' or  ribbing  exhibits  a  peculiarity,  the  ramification 
of  the  veiiH  in  thf>  laminne  being  cm  a  bifurcateil  plau  (fig.  458,  b,  d),  and 
the  sulxli  visions  retaining  an  equal  size.  The  leaves  are  also  characterized 
by  the  circinate  vernation  (§  \\*\)  which  is  almost  universal  in  the  Order, 
the  only  exception  b«*ing  found  in  the  Ophioglosserr. 

The  fructification  or  sporiferous  apparatus  of  the  Ferns  is  produced  upon 
the  leaves ;  and  it  presents  a  great  variety  of  modifications,  which  serve  to 
characterize  the  pnncipal  subdivisions  of  the  Order.    The  ^H)re$  arc  formed 
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in  spore-cases  or  mnmge$^  Utile  membranous  «iC8  attached  by  a  ftedicle 

to  tlie  l<»wer  surface  of  Ihe  lerif  ^  fijf.  4o8,  6*  r,  »t  i'tc^),  nr  to  a  kind  of 
^kelotriii  of  tliH  leaf  ill  whicli  ilm  pftrHtifliviiia  iV  ;*uppres»*«*d  \0\.  Thee^« 
8pore-c(W4*AS  difftT  ill  wome  e.*3entinl  purticiilftrs  of  slructiue,  in  the  mode  of 
fttuicbunjiit,  and  in  their  reUitions  to  each  other. 

Fig.  458, 


^hvuiiMlJon  of  Frrnt:-^»  plntit  of /Ni/^^i**>n  mfffar*  i  b,  tr%^gmvni  of  »  ]unn«  wlUl 
#ori:  r,  Vfrlim!  »«-rtiinn  throttfjh  *^nr  of  ihr  *nr\ .  -Hmrmi:*  ffn-  nlti-fimf nt  of  r^^  tj^^- 


mnit  ttf  th<» 


m  «p«f«mE«  or 


iUtMttHiiti',  0,  p«jrtiuii  of  Mil    f <  r 
fponthg-cv  bunt;  p,  qKyn**  of  Fi'i 

In  most  of  the  Fillets  tb*<  wpor»'-<  i   mrnuhit  or  Kng 

(fig".  4''*^^,  Oj  nn  incon)pl»*t<»  rinjr  of  tin >  inning  round   the 

*ac,  and  a^gisting',  by  it<>  contmrtion  when  dry,  lo  rupture  the  «»ap  and  ant 
ftve  the  (tpcire9.  In  th*.'  Aj/i//w*f/irrr  arid  otlier  tribt'M  it  in  vertical  (fijf. 
458,1*);  in  ilie  Ht/menophtfffrft  fho  rinjir  is  r»hliqiin  and  unponrnHMinl  with 
the*  b^^ftl  p€Hlir!i>  (A) ;  in  th^^  Gtruhtt»if/i'  th«?  ring-  i*  horijEontjU  fm\ ;  and 
in  tt      '    '         r  it  fnniis  a  kind  of  cup  with  mdinting'  -«tri/t  '         ^  of 

thr*  t7);  in  (hmumit<t  the  rinjr  is  bro»»d^  btil  ii  i  Ic 

?eli>p>  u  wj  /,  wbil*  iti  Matmtti«tt»  and  Opbiogloaaeaa  (o)  it  is  liuwat  &ito* 
|f«&elran 
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In  most  of  the  tribes  the  spore -cases  are  distinct  from  one  another,  but 
collected  in  groups  (sori)  oi  various  forms,  round,  linear,  &c.  (ficr.  458, 
b,  e)f  on  the  lower  surface  of  ordinar\'  leaves,  or  of  leaves  especially  de- 
voted to  the  fructification  and  modified  in  form  and  texture.  The  sori 
are  either  fiaked  (by  c),  or  covered  by  a  membranous  cover  or  indifsium 
(</,  f),  the  forms  and  modes  of  attachment  of  which  furnish  systematic 
characters.  In  the  Marattiea3  tlie  sporo-cases  are  usually  more  or  less 
coherent  together,  so  as  to  form  a  false  compound  multilocular  sporange. 
In  the  Hymenophyllece  the  sporanges  are  attaclied  to  little  colunms  formed 
by  the  production  of  the  ribs  beyond  the  margins  of  the  leaves  (//,  A), 
becoming  at  the  same  time  enclosed  in*  cup-like  receptacles  formed  from 
the  margins  of  the  leaf.  In  the  Ophioglosscce  a  portion  of  the  leaf  is 
transformed  into  a  simple  or  compound  spike-like  process,  covered  with 
free  spore-cases  destitute  of  a  ring,  and  splitting  regularly  to  discharge  the 
spores  (o). 

The  spores  are  simple  cells  of  microscopic  dimensions,  furnished,  like 
pollen-grains,  with  a  double  coat,  the  outer  of  which  is  generally  similarly 
marked  with  papilla;,  reticulations  (;>),  kc. 

The  term  "  flowering"  fern  is  erroneously  applied  to  those  kinds  in  which 
the  fertile  leaves  or  lobes  are  destitute  of  parenchyma,  and  thus  resemble 
superficially  the  spadices  of  l^hanerogamia,  as  'Osmumhty  lioirychium, 
Ophio(fl(ts*umy  &c. 

The  arborescent  Ferns  belong  to  the  Poh-podieie  and  Cyathtyere,  and  differ 
onlv  in  habit  and  dimensions  from  the  more  familiar  forms. 

ferns  are  sometimes  reproduced  by  buds,  analogous  to  bulbils,  formed 
on  different  parts  of  their  structure,  and  sometimes  at  the  points  of  the 
leaves. 

Various  attempts  have  been  made  to  explain  the  morphology  of  the 
sporanges,  or  ihvrrpj  and  th(»  imiuAium.  \\  e  believe  the  latter  must  be 
regarded  as  a  product  of  the  low(»r  epidermal  layer  of  the  leaf;  and  the 
sporanges  are  doubtless,  like  the  anthers  on  the  surface  of  the  male  scales 
of  Cycas^  dev<»lo])ments  of  the  parenchymatous  structure,  which  scarcely 
admit  of  comparison  with  the  proper  api)endicular  orj.'-nns  of  stems.  Some 
authors,  however,  describe  the  leave.-*  or  "  fronds  **  of  Ferns  as  branches; 
and  then  the  ^ori*  admit  of  bt'ing  reganied  as  develop«*d  from  leaf-buds,  the 
b»aves  of  which  become  sp<ininges  (clustered  together  like  the  spines  in 
the  abortive  buds  of  (^ictacejc). 

Attnltles,  fte. — The  Filices  constitute  a  very  large  and  natural  group  of 
Cri'ptojramous  plants  which  have  no  very  clast?  relations,  as  regards 
general  structure;  but  the  ()phioglos.«jefe  seem  to  fonn  a  link  b«*tween 
OsmundefP  and  Lycopodiacea*.  As  r«'gards  the  physiological  processes 
occurring  in  rt»produetion,  this  Onler  must  bt»  cla-^^sed  with  the  Kqui- 
setacea?,  notwitlistanding  the  great  diversity  of  habit,  which,  as  a  whole, 
may  be  exprtv-^sed  by  saying  that  the  leaf  preilominutes  in  the  Ferns  and 
the  stem  in  the  Horse-tails. 

The  OphioyUtssv<r  depiirt  importantly  from  the  p'neral  characters,  both 
in  th'*ir  foliage  and  their  reproductive  organ-' ;  to  the  form  of  the  latter 
there  is  an  approach  in  Maruttiea*,  and  perhaps  we  may  admit  that  the 
sporangt^s  of  tins  Onler  are  really  like  tliose  of  Lvcopodiaceie :  the  de- 
velopment of  the  voung  spon's  appears  to  agr<»e,  however,  with  that  of 
the  Ferns  and  lilquisetaceir,  whicli  is  on  a  totidly  different  plan  from  that 


420 


STSTEXATIC  BOTAJffT. 


of  Lvcopodio^'P-  Ophioploaaincefe  are  sparingly  repre^nted  in  Europe 
and  Morih  Araoriea^  the  We^t  Indies,  at  the  Cape,  TitsniftDia*  Szc.^  but  are 
iiin^t  abimdant  in  the  Indian  ijslimds,  Thej  setm  to  be  witbout  active 
properties. 

The  MaraHietiPt  by  tbe  absence  of  the  annul ub  and  the  grouping  of  the 
Bporanp:es,  appear  to  Btand  betwe€n  tHe  Poljpodieie  and   the  Ophiu- 

The  Ferns  of  temperate  cUmfites  in  the  northern  hemi?iph<?re  ar<>  herbs; 
in  the  JMlatjd^  of  the  tnmics  und  ihf  t*outh  t^nupt^mle  latitudes  arborescent 
fo mis  occur  hMvin^'^  the  habit  of  I 'alms.  The  Fenis  are  universallr  dift- 
trihuted — moreahundantly,  howe^i-r,  in  damp,  nuhlcliniatefit which  favour 
the  development  of  foliofre.  Some  of  them  have  active  propertjei»»  as- 
trinifency,  anthelmintic  and  emetic  qualilies,  ki\,  but  they  are  of  little 
importance:  the  rhizomcj?  of  iHrris  &c.,  and  the  8tockf«  of  ftome  arbo- 
rescent kind.%  afrord  a  poor  nutriment,  Ui*ed  by  the  alMmgines  of  the  South- 
^^ea  Inlands  and  else  where  in  times  of  scarcity.  It  iweA  scarcely  be  men- 
tioned that  this  is  the  fjavourite  Order  of  Cryptogamia  among  cultivat43tB 
of  plants. 


Class  III.  AXOGAMIA. 


530.  Angrioaporous  Flowerless  plants,  producing  antboridia  and 
archegonia  m  the  axils  of  thiir  leaves  or  in  projxT  bnil&,  the  fer- 
tiliised  arche|sronia  givinja;  birth  to  sporanges  tilled  with  numerous 
spores,  all  rcprodueing  the  plant, 

Thb  title  \n  applied  to  the  Mi>sj4eH  and  Liverworts  on  n'^'^nimt  of  thodc?- 
velopment  of  the  firrhvffojtm  and  anfhtridta  ujwn  the  ]  !\  plant*, 

the  fertili/.ation  of  the  archejjronia  b*Mn)?  fnllnwed  hen-  I  >  hipment 

of  the  fruit  containing'  the  spares.  Both  groups  exhibit  a  peculiar  mode 
of  genuiuatlont  the  upon?  tieing  developi*<l  into  a  hmnehed  confen-oid 
hhiment,  npon  which  leaf-htids  nppar»  p-owing  up  uiXa)  leafy  dtema, 
bearing  antlieridia  and  tirchegonia  and  tmlve*|tjently  capsular  iJ]x^range« ; 
8o  that  the  perfect  plant  of  a  Moss  corre-^ponds  to  the  Iieart-¥»hapi"d  Mar- 
cfmnfia-likv  expaiwion  of  the  prothalliia  of  Fettk^  on  which  the  authexidiii 
and  pistillidia  are  produced^ 


Order  CLXVIIL  BRYACEjE.     Mossm. 
CZoM.  Mu^i,  Effdi.    AU.  Mo^calet,  LindL 

537,  Din^osU, — (Fig*  459.)     Moasefi*  of  osefipitnae  nr  fUiIbflc4  ^ 

creeping  habit,  tenrcj!) trial  or  a<|uatie,  ^Hth  usually  spirtilly  imbri- 
cated leaver,  and  urn -shaped  §pi>range8»  terminal  (rtc/*<xvii7>ofOf),  or  on 
the  cnd-i  of  short  lateral  branches  {ch(iomrp*m*\  or  from  the  axil«  of  I 
leaved  {j*tfHrocarpoftJt)t  usually  raided  on  a  juta  (fig.  459,  a),  cover*^  f 
at  first  by  a  calffptm  (t/)^  ultimately  naked,  then  bursting  (rarely) 


AKOIOSPOIUS. 


421 


irreg^arly,  or  by  the  separation  of  a  lid  (operculum,  /),  leaying  the 
firee  margin  of  the  capsule  naked  (gymnostomous)  or  fringed  by  a 
single  or  double  row  of  teeth  (peristome,  e,  h),  whose  number  is  a 
power  of  four,  and  which  are  free  or  combined  by  lateral  processes ; 
sporanges  with  a  central  cohimeUa  (e')  and  no  elaters. 


Phascum,  L. 
Grimmia,  Ehrh. 
Tetraphis,  Iledw, 
Splacnnuni,  L. 
Dicranimi,  Hedic. 


iLLrSTRATIVE  GeNKBA. 

Trichostomum,  Hedw. 
l^ncah-ptn,  Hedw, 
Brvum,  X. 
Bartramia,  Hedw, 


I 


Funaria,  Hedw. 
Polytrichiim,  L. 
Hypnum,  X. 
Fontinalis,  X. 


The  Mosses  have  thn^ad-like  or  wire-like  stems,  which  are  either  simple 
or  branched ;  tlio  former  are  erect, 
and  termiDate  in  fruite ;  the  latter 


Fig.  4^50. 


generally  creep,  and  produce  spo- 
ranges from  the  lateral  shoots. 
The  leaves  art^smnll  and  scale-like 
though  green ;  mostly  spirally  ar- 
ranged, but  inonetrilje,the  iti/po- 
ntert/f/icfPj  they  somewhat  i*eseni- 
ole  those  of  .Tungenuamiiaceie. 
The  leaves  concenied  in  the  for- 
mat i(m  of  the  fruit -buds  (prri- 
cho'tmlh-furif)  ore  often  modified 
in  form,  «nd  correspond  to  the 
bracts.  The  aiitlwndia  and  ar- 
cheifouia  are  produced  either  in 
terminal  buds  or  in  the  axils  of 
stem-leaves,  tojrether  or  s«*j)a- 
rately,and  often  in  distinct  ]>lants. 
From  the  archegoniuni,  the  outt*r 
part  of  which  is  a  tlask-sha])ed 
membranous  sac,  arises  the  sjht- 
ramje  or  Mer^/.which  in  its  ^n*owth 
t»ars  away  tlie  wall  of  the  arche- 
pi>niuni,h'a\  in«r  the  base  tus  u  kind 
of  collar  (votjiiudv^  tig.  4'V.>,  r), 
and  cany-in^  away  the  u]>imt  part,  which  becomes  more  developed,  as  a 
cap  or  hood  (rah/pfra,d) :  this  more  or  less  enclodt»s  the  urn-shaped  spore- 
cas«'  until  it  is  mature  (ti^r.  40JJ,  A);  the  sporange  is  either  stalked  or 
sessile  ;  its  stalk  is  called  the  seta.  AVhen  the  calyptra  falls  off,  it  exposes 
the  i*poraiuj*'  or  cajmde  ( h ),  which  in  most  cases  lias  a  deciduous  lid  (oper^ 
ndum,  f) :  when  the  lid  falls  oil*,  the  lM>rder  of  the  mouth  of  the  capisule 
is  found  either  naked  or  furnished  with  a  sin^de  or  double  fringe  of  teeth 
{f)enjtfomr^  f,h);  and  a  circidar  pieee,  called  the  atmuhin^  sometimes  sepa- 
rates from  the  end  of  the  ittlumH/ti  in  this  situation.  The  number  of  teeth 
in  the  p4>ristome  is  either  four  or  s<>me  multiple  of  that  number,  as  eight, 
sixteen,  &c.    A  striking  peculiarity  of  the  capsule  of  the  Mosses  is  the 


Orirnnization  of  Mowwn :— A.  Ft/lytrickum  aloide*, 
iintiirnl  mzc :  A.  itM  ctipnulr.  with  oi>erculum  in 
fiiu^  and  ivlyptra  (</>  drtachod:  r,  thr  bale  of 
th<>  tk-ta,  with  the  ^n^inule;  e.  ea|>«ule,  with 
)K-riMi>nu',nn(l.  e',  h  Sfction  of  the  taintr,  •faowinr 
thf  ooluuiella;  /,  thi*  otH*ivulum  ofe:  A.  teeth 
of  the  ixTistomc.  from  tKi'  mouth  of  e; 
on  thi*  Munt*  SKtilc  of  umplifloitioii  as  k. 


STSTSMATIO  BOTIHT, 

existeDce  of  the  columella,  or  stalk-like  process  riinning  up  the  eontTe  of 
the  cavity  of  the  spomuge  (r),  lu  what  iire  called  A?l<imoiH  Moaii^ 
there  is  no  decidufms  operculuuii  aiid  in  Phuscum  (bt?  enpi^iile  burste  ir- 
regularly ;  the  coluiQella  is  fiometimi?!*  aWorbNl  ln^ri:^,  wliil*^  tljf*  spore**  %re 
ripfniii^ ;  in  Andrtra  tbe  sporange  opens  by  four  lateral  sliL^,  the  valvea 
remaining  nttAcbod  at  the  t^^p.  The  spores  of  the  Moases  (ue  idmple 
double-eofit^Hl  cells,  like  polleti-grains ;  they  occur  ftlone^  and  never  lie* 
conipjiiiied  by  filamentous  Ijodie^. 

TIk*  Mnftse.*^  oft^*ii  pTodiice  pfemmfe  or  i'epTi>diictive  loaf-buda  analogoiiA 
to  the  bulbils  of  Phanero;jamia  \  they  *x*ctjr  both  on  the  stents  and  on  the 
leaves.  They  form  frequ+^ntly  also  small  confervoid  filameuU  at  the  bnaa 
of  the  ^tf'm  from  which  ponidia-lik»3  bodies  separate ;  and,  atTording  to 
Dn  Bravton  Hicks,  zoospores  like  those  of  Algis  are  formed  from  th# 
chlor<>plivll-utricl<»fl  of  these  filamenta. 

AfflnitiM,  &c.^The  characters  of  the  antheridia  and  arche^onia,  the 
sexu.il  repr^iductive  or^j^aus  of  Mosses  which  ffive  rise  t^ithe  fruit,  are  noticed 
above;  taeir  mode  of  occurrence  enters  into  modem  deAcriptiona  of  g**neni 
and  species,  Tlie  Bryacem,  as  linut^d  in  the  above  dia^osis,  ore  closely 
n^latt'd  to  Andneflcerp  and  Sphagnacea?,  commonly  inchided  amonj?  true 
Mof^j^eg ;  the  former  Order  connects  them  with  Flepatic/F,  but  the  aflinitiea 
of  Sphaf/ftHtn  bMyond  Bryaeefe  are  ob.^cure.  The  Mo<^e*^  have  no  distinct 
affinities  with  any  Cryptojramous  Clai*'^  except  the  HepaticiB.  The  Biy- 
acere  are  numerous,  and  pre?»ent  a  ^rreai  variety  of  structure  verv  intere-^ting 
to  microscopi«t* ;  thev  are  p:enerally  diifu»e<l,  mo!*t  common  m  temperate 
climates ;  and  their  rliief  importJiiice,  perhaps,  &me»  from  their  keeptogp 
with  the  Lichens,  the  outposta  of  vegetation,  at  the  Poles,  on  mountainfl, 
or  on  barren  rocks. 


Order  CLXTX.  SPHAGNACE^.     Bog-Mossb8. 
Chst.  MuBci,  Endl.    AU,  Mtiacalea^  Lindl, 

6tJB.  D%apiom> — Aquatic  or  bog-Mossea,  of  peculiar  yellowish ^i^weu 
a^H't,  with  spirally  im nricatM  (5-rowed )  leaves  and  fa^' "  V  '  V  *, 
th"  lf)wer  of  which  are  h)nir  and  deHexed,  while  one  ot  lU 

fruilin;f  p!anU,  replpic^etl  by  a  sponin^(%  with  a  i»hort  turumiun  *»'i*u  de- 
hiscing by  an  ojK^n-uhim,  d'*stitu!i^  ii{  a  peristome,  and  poaaeidii^  &  ahort 
cobimella  and  no  elatera  among  the  ftpore§. 


1 


iLLFsniATrrK  Gents. 
SpbogTium,  DiUen, 


AAnltlifl,  Ibew — Thia   g^nua   differs  very  much    from  the   Bryacejn   in 

habit  and  in  the  structure  of  its  leave*,  which  are  well-known  ii^  curious 
microscopic  objects,  the  chlorophyll-b<»ttrinjz  cells  l^in^  ^leixliT  and 
eton^ted,  connected  in  a  \v-  ^  *  !work  in  the  int  ~  *'  '  '  si  lafge 
empty  c»*ll/a,  who**.'  walls  n  ii**ned  by  a  spir  Micturt 

camie#  the  whitish  or  yeUi»v;  *^*.-ji»tt4u  cidour  pc^culiiii  ^r  m-  m  uud  a  ftrar 
other  simikrly  oii^iimied  Moiaea.    In  addition  to  the  fafldculate  inoda  of 


% 
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branching  (really  formed  by  succeasive  members  of  a  spiral  series) ,  the 
S^thaffna  have  antheridia  like  those  of  Jimyermanniaj  globose  stalked 
bodies,  and  not  sessile  tubulur  sacs.  There  appears,  moreover,  to  be  some 
peculiarity  in  their  spores,  since  thev  have  been  observed  to  occur  in  some 
cases  of  more  than  the  ordinary  size,  and  fewer  of  them  in  a  capsule. 
This  Order  is  not  a  little  remarkable  for  the  share  which  it  takes  in 
covering  bogs  and  gradually  furnishing  material  for  |)eat,  the  lower 
parts  of  the  stems  continimlly  d^^ng  away  below  while  the  summit 
ascends ;  the  descending  lower  Dranches  of  the  fascicles,  which  appear  to 
supply  the  place  of  roots  here,  bind  the  whole  into  a  compact  mass.  They 
abound  in  cold  and  temperate  climates  in  boggy  places,  furnishing  an 
article  of  food  to  animals,  and  even  to  man  in  northern  regions. 


Order  CLXX.  ANDR^ACE^.     Split-Mosses. 

Class,  Musci,  Endl,    All.  Muscales,  Lindl, 

689.  Diaf/nosts. — Ciespitose  ^fosses,  with  erect  stems,  imbricated  leaves, 
and  terminal  fruit,  the  capsules  destitute  of  a  seta  Csossile  on  the  receptacle 
where  the  vaginule  arises),  bursting  vertically  into  four  valves  which 
remain  connected  at  the  apex,  possessing  a  central  columella  and  spores 
not  mixed  with  elaters. 

Illusthatiye  Gkxkba. 
Andrcea,  -E%r.  |  Acrochisma,  JSook.JU, 

▲ttnltlM,  ke, — Arrochmna,  a  pmnn  from  the  Antarctic  regions,  has 
the  valves  sppamted  only  halfway  down,  thus  connecting  this  Order  with 
the  Fhascea*  among  the  Rr}'acon\  in  which  Archidhnnj  like  Andrepa,  does 
not  elevate  tlie  sporange  on  a  seta,  but  carries  up  the  calvptra  simply  by 
expansion  of  the  capsiilo :  on  the  other  hand,  the  4-valved  dehiscence 
agrees  with  that  of  the  Jungormanniacenp,  where,  howevor,  with  other  less 
important  peculiarities,  we  have  no  columella,  but  elaters  mixed  with 
their  spores.    The  species  are  native  of  mountains  and  polar  latitudes. 


Order  CLXXI.  JUXGERMANNIACE.^.    Scale-Mosses. 

Class,  Ilepatica^,  EfulL    AH,  Muscales,  LindL 

540.  lyintjnon*. — Minute  creoping  plants  with  small  green  cellular 
(scale-lik<» )  leaves,  imbricately  arrangeci  along  the  axis  in  two  rows,  often 
with  a  ri>w  of  imperfi»ct  leavos  (mnphiffastn'a^  fig.  4<W,  d)  on  the  under- 
side* :  or  with  the  stem  thalloid,  i*.  r.  forming  a  lobed  leaf-like  mass.  The 
sporanges  are  oval  capsuh*s  breaking  tliroujjh  the  summit  of  the  calyptra, 
raised  on  a  thread-like  s«>ta,  and  splitting  vertically  when  ripe  into  4 
valves,  which  si^parate  more  or  less  widely  into  the  form  of  a  cross  (fig. 
400,  ii),  scattering  spores  mixed  with  elaters,  destitute  of  a  ccJnmella. 
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BkfflA,  Mwh, 


LtLrSTRATrVE  Okneua. 

I      Krullanift,  Xt^es,  I 

I      Tricbocolea,  Xees.      \ 


G«ocftlyx,  J\V«. 


The  Jungermnnniac^fe  (itr  foliaceous  Ilepaticfe  as  tbov  have  be^ 
tt^mied)  have  sbmder  ramirted  erv^eping  steins  like  those  of  branched 
Ma8f*ef«,  being  mory  dtdiciite,  with 
lenvrs  imbricated  in  a  distichouij 
ninnner,  m  a^  to  givn  a  flatt<*iied 
diameter  to  tlie  brunches  (Hg.  4l3A>, 
Bt  d\.  The  (intheHfiift  and  anhnjih- 
nin  ar^  produced  on  these  8t<-*inj« ;  and 
from  tbe  latter  are  developed  tbe  i^xt* 
ranfffA^  which  are  surrounded  at  tbe 
base  by  modified  jjrncArt^^iV//  and  /?f /'i- 
t/finifti  leaver,  and  by  a  vm/miiip  (lio^. 
4(X>,  B,fi),  which  differs  Vrom  that 
of  the  >rosse«  in  l)t?injrthe  entire  sac 
of  the  arcbej|foniura,  no  hooded  ca- 
lyptra  beiniK"  earned  up  in  the  Jnri- 
g^Tiaanniaeea?,  The  vugimth  la  hoioh- 
times  called  ccdi/ptra,  nnd  aometiuie^ 
epiiftme ;  the  circle  of  leave*,  often 
confluent,  surrounding  it,  form  the 
periiffmef  ptnantK  or  inratm^ ;  and 
the^e  are  Hurroimded  by  the  periekte-  Oi^witiatioTi  nf  Jun 

The  eap«nlef*  ari'  jyenMrally  elevuted    ^^}^ 

on  thread-like  stalks  ^Atttr),  and  whi-n    "*" 

mature  split  near Jy  or  quite  to  the 

b*ute    into   four    teeth    (fi^.  4tX),  A), 

which  ^prfMid  out  more  or  less  and  set  free  the  ^i>fV9  and  eib/M**  (<»)♦  Tb^ira 

AfTiTiitlM,  *c— The  jrenera  of  this  Order,  formed  out  of  the  old  grniiA 
Jitmffrmnnmn^  pre*ent  a  coor^idenible  variety  of  conditions,  both  ns  n>- 
jfamn  their  veg^^tative  structure,  which  i^  <'ither  fr»ndos*e  or  foUaceoiif, 
and  the  minute  detaib  of  the  oriranization  of  the  cah/ptra  {fMgmur)^  willi 
the  involHcel  (perianth  or  pfrujoiie)  and  th*?  ini^hwrr  ypefiphtrtimm) 
which  Burroimd  it.  They  approiurh  the  Muftue-ii  through  Xndfwacem ; 
with  which  Afitl^H'rrm  is  «till  more  n»*arly  allied  in  the  p<»^H»«iian  of  a 
rolumelk ;  but  we  have  hfvre  a  hij?her  ccmdition  of  the  vejretatiie  or^ranty 
nearer  that  of  Moa^e^,  The  Junjrernianniaeiw  are  fi>und  in  shady  wooda, 
and  moi<t  situations,  throuirhout  all  reg'ion^  of  the  f^lobe*  moj»t  abuudanl 
in  damp  tropical  wooda.    They  have  no  iuiportatit  qualitiea* 

(A\THorKROTK.«  are  di^tin^nijihed  fh>ra  fli     'V      ^  ^  !  -w 

irermajiniHceju  by  the  abHence  of  «ti  invohieel  ,j 

and  arrht'fpmia  ttTf^  produced  in  cavities  exen\  ik»u  jh  im    mm  m; 

and  from  the  archepniiuin  sprinjf*  a  thrt?ftd*Uke  or  pod-like  m  h 

splits  down  longitiidinallv  into  two  valves  when  ripe,  and  .         a 
cmtml  wtiimtlin,  and  haa  hcik  tl^fum  and  imp4.'rf*xt  rlaten.) 


A  m  bofvl 
fri«uanit 


I 


A 


AK0I08P0ILS. 
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Order  CLXXII.  MARCHANTIACE^.    Liverworts. 


CJaM.  Hepaticie^  Endl.    AU,  Muscales,  Lindl, 

641.  Ihagnasin. — (Fipr.  401.)  Minute  green  plante,  with  a  stem  in  the 
fonn  of  a  lobed,  leaf-like,  cellular  exDansion,  rooting  by  capillary  fila- 
ment«»  below,  with  an  indistinct  midnb ;  the  sporanges  depending  from 
the  underside  of  a  capitate  or  radiate  receptacle  supported  on  a  Btalk 
arising  from  the  apex,  on  the  under  surface,  of  the  lobes  of  the  frond; 
the  sponuiges  burs»ting  by  teeth  or  irregular  fissures,  containing  elaten 
mixea  with  the  spores,  but  no  columella. 


Fegatella,  Radd. 


Illustrative  Genera. 
riagiochasma,  Lehm.    \ 


Marchantia,  March. 
Fig.  461. 


The  Thalloid  Ilepaticro  have  a  broad,  more 
or  less  succulent,  lobed,  leaf-like  expansion  in 
place  of  stem  and  leaf  ( ti^.  4(>1) ;  this  is  to  be 
regarded  as  a  foliaceously  developed  stem  analo- 
pons  to  that  of  Lemna  among  the  Phauerogamia. 
The  fruits  lx>me  by  the  thalloid  forms  are  very 
vari(»d :  i\w  Pelliece^oi  froudose  Jimgemianniaceae, 
bear  capsuks  like  those  just  described,  but  arising 
from  the  midribs  of  the  thalloid  stem ;  the  Antho- 
ceroteie,  Kicciea?,  and  MarchautiaceOB  are  very 
diflerent. 

The  thalloid  expansion  of  the  Marchantiace«B 
sends  up  stalk-like  processes  from  its  marginal 
sinuses  (fijjr.  401,  A),  terminating  in  simple  or 
divided  cap-shaped  bmlifs  (recrjtfacM,  on  the 
underside  of  which  are  found  the  arvheijonia) 
the  anihvridia  are  in  distinct  heads;  the  arche- 
gonia  devi-lope  into  i^poramjvs  or  camules  (6),  which 
usually  burst  at  the  ajH'X  (c)  into  lour  teeth,  some- 
times into  eight :  in  certain  genera  a  lid  s(*parates  Orf(«niu»ioD  of  Mardumti- 
bv  transverse  dehiscence,  and  in  others  the  spo-     ^''■•"I'^,*'*'*!***'*'?^'^" 

range  bursts  irregularly :  the  spnrangt^  has  wo  mu-         '       •   • 

/;*<•//«,  and  its  sjMtrtM  are  mixed  with  vlaters  (d). 

The  llej^atica*  produce  cellular  bulbils  or  gem- 
ma?. The>e  ni-e  especially  remarkable  in  some  of 
the  thalloid  forms,  as  in  Manhanfia,  where  they 
are  developed  in  groups  in  sjx'cial  cup-like  recep- 
tacles. 

AfflnitiM,  Ac. — This  Order  is  especially  characterized  by  the  existence 
of  a  stalked  *♦  receptacle  "  bearing  the  rt^productive  organs,  which,  unlike 
the  stalked  sporanges  of  the  allied  Orders,  is  not  a  product  of  the  arche- 
gonia,  but  preexists  and  bears  these,  distinct  receptwles  being  produced 
for  the  antheridia.  The  sporanures,  with  the  calyptra,  invuluceL  kCf 
are  formed  in  groups  from  a  number  of  archegonia,  deyeloped  on  the  ze- 


nnga 

Ucle  of  fruit ;  6,  ▼t»rtioid 
MH  tion  of  the  rf>c«ptad0, 
■huwing  the  fponngM  on 
ita  uMirr  rariaee :  c,  ipo- 
ranf^  bnrttiiiK,  with  its 
Taipnnle  utd  prrifooe  laid 
opt  n :  J.  viHiivsand  elalar 
hiijhly  magnifled. 


STilTKMAnC  BOTANY. 


ceptRclGfl ;  tbi«  rtraf*ture  disting^bhe^  Marchiintino^4»  at  once  from  Jnit- 
ffermanniacen?,  unil  fiN^ni  the  fmiidtw^e  Hicciacea?,  which  have  thf  ?ipnmn|rea 
immt*rst*tl  in  tin*  fvnnd  ftnd  devoid  of  iuvolucre^s.  The  March  an  tiuceic 
grow  in  damp  shady  gitimtions*  oceurriti^  in  all  chmates. 

(RicriACE^  ft^(^  incoiiBpiciioup  Marchftnfia-Vik^  Liverworts,  arrowing 
in  mud  or  llri+iting  on  wrtter,  haviajr  u  dtflii'iile  relluhir  leaf-like  "frond, 
with  tilt*  sporaugt*!*,  with  out  au  iiivoluc*^*!  or  in\'tiliicre,  immerM'd  in  car 
aesaile  on  tne  frond ^  hurstin^  in'ssrularlvt  and  ront-aining  no  elat4?rs.  The 
Anthc^ndia  atui  arfrlietronia  are  al^o  imb'ilded  in  tbt?  8ub;*tjince  of  the 
thalloid  stem.  From  AnthoreiuteiB  they  dift'er  in  the  abseno?  of  a 
Coluuiella  and  of  rudiiuentary  ehit^^^TA,  They  are  intt^reslin^  ak  t'xhibitiug 
the  lowest  type  of  or^fanizatiou  in  the  ClasA  to  which  they  belong.  They 
are  pt'nerallv  tiitfurw^d,  funiprisinjj-  8  tyenera,  with  about  28  species.  Q«meni : 
MwciUf  Micli.  f  Buritta^  B.  and  Mant. ;  Splm^rocarpus,  Mich.) 


I 


Order  CLXXIII.  CHARACE^E. 


Cks$,  Algw,  Endl    AU.  Algalea,  Lindi, 

542*  JJiafpums, — Water-plan ta  bavin pr  vertieillat*»ly  branched  nt^tns^ 
rooting'-  more  or  le«s  at  the  joioti*;  th*?  stems  either  Kimple  tiilH»«,  or  with 
the  eentral  tube  clothed  by  a  cortical  8trat\un  of  smaller  tubes  which  prow 
over  the  iutemodea  from  the  top  and  bottom  and  meot  m  n»  to  env»^lopc 
it,  R+'productive  organs  of  two  kinds  found  on  the  wborl«  of  branchr*  : — 
(1)  ftxilmry  oval  stporangia  (tw^tfrx),  ronni^tin^  chiefly  of  a  central  c^ll 
with  a  cortex  i>f  e^pirally  wound  tuWs  endin^r  in  a  crown  of  teeth  al^ivn^; 
and  (2)  little  globular  antberidia  i tjlohulei^) ,  snea^iile  on  the  hranche«w 
bursting  when  mature  into  8  triang-ular  vnlves,  the  centre  of  each  valve 
beorin^f  a  st^ilk  whence  ari?e  microjw*npic,  jointed,  cnnfervoid  tilamente, 
each  joint  of  which  plve^  birth  tn  a  2-ciliated  tilauientou8  flpenuAtoKoid. 
The  tmculee  fall  offf  germinate,  iuid  produce  new  planta. 

Illustrative  Gkxera. 
Chara,  Z.  |  Nitella,  A^. 

AfflnfttM,  l^e. — The  true  relntifine  of  thi*  verr  int*»T^*tin»  proitp  of 
plants  form  a  subject  of  debato  among  botaniAts  :  ■  ni- 

2Ation  of  the  ptemp.  tliev  do  not  ri»*e  alKiv«  the  •  in 

PoitfMtphtmin^  hr  ''  'rttrhutifU'rmHm,  .^  i   \i'/jv,     Uu  iha 

other  hand»  tij  ve  .«truetnre  !i  I  n'pnxlucinsf  tha 

plant'*  by   t  tU  >\»:.tpod  on   a  far    iu-w^t    typ--    than   t^        -'-"iry 

relluhir  ;:^i  -     i   i     i  t)ie  lower  plant* ;  furtli**r*  the  pr»***enc»»  ilj 

(" '  ^  lujnj^^  fmui  tlie  nod' *  -  '  ""^  to  *.bow  that  t\  \j 

'  II  whicb^  po'^iblv,  til  tr- repre*w^ut#*d  ►  ri- 

-I  Chant,    Vfomtheur^ :.;.  ijofthen?pr*_Kiu  „        ...uii* 

taken  alone,  little  hesitation  can  b<»  lelt  in  aaaociating  the  Clutfvoeo 
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with  the  Vaj*cular  Cirptogama,  the  spennatozoids  of  which  are  exactly 
represented  in  the  proaucts  of  the  jrlohiiles,  while  this  form  of  the  ferti- 
lizingr  structure  does  not  exist  in  the  Thallophytes ;  and  the  *'  nucule " 
must  be  reprarded  as  a  reprt^sentative  of  the  archegonium  of  the  Mosses 
&c.  (see  Physiology).  The  Chara  grow  in  stafrnaut  water,  fresh  or  salt ; 
and  many  of  them  acquire  a  dull  aspect  and  brittle  texture  by  becoming 
incnisteJ  with  carbonate  of  lime,  apparently  precipitated  from  calcareous 
matter  in  the  water,  since  it  is  often  a«'ficient  in  cultivated  specimens.  The 
imincrusted  kinds,  the  simple  tubes  of  XitfUnj  and  the  younjr  shoots  prene- 
rally  are  well  known  as  objects  displaying  in  a  beautiful  manner  the  rota- 
tion of  the  cell-sap,  which  takes  place  in  every  part  of  these  plants.  The 
abundant  protoplasmic  cell-contents  cause  these  plants  to  grive  off  a  very 
offensive  o<lour  when  (iecnyinff.  The  species  occur  all  over  the  world, 
most  commonly  in  tempi^rate  climates.  They  have  no  known  uses,  and  are 
regarded  as  noxious  from  their  smell  when  undergoing  decomposition. 


Division  IT.  OymnosponB  (Thallophyta). 

543.  Cryptoiramoiis  plants  producing  in  vegetation  a  thallus,  pre- 
senting no  opjwsition  of  ascending  and  descending  axis,  or  contrast 
of  stem  and  leaf:  antheroznids  never  sjiiral ;  reproduced  by  spores 
which  are  produced  in  parent  cells,  cither  fonning  ])art  of  the  vege- 
tating thallus  or  growing  u]>on  the  surface  of  definite  regions  of  the 
thallus  devoted  to  reproduction.  Spores  not  producing  a  prothallus, 
but  reproducing  the  j)lant  ininuHliately. 

These  plants  correspond  to  tho  Thallogens  of  most  authors;  their  prin- 
cipal points  of  distinction  from  Angiosporous  Cr}pt(>gainf»  are  aoove 
given.  Tho  vcgf'tativt*  structun's  of  tlie  plants  of  this  group,  which  form 
thfir  principal  bcmd  of  conn«*xiou  one  with  another,  and  their  most 
striking  character  of  distinction  from  tht»  higher  plants,  present  a  great 
variety  of  comiitions  within  thi'ir  o^ni  limits.  Tlie  thalhtn  is  a  purely 
cfllulilr  expjinsion,  prip»'nting  no  contrast  of  parts  analogous  to  that 
l)t?twr»'n  the  axis  (stoni)  and  the  apjH'ndnges  (leaves  and  their  modifica- 
tions), which  exists  in  the  higher  plants;  hence  they  are  necessarily 
devoid  of  true  buds.  A  spocial  regularity,  however,  and  a  determinate 
dir«*ction  of  gr<nvth  are  nianifi'sted  more  or  less  clearly  in  all  caws,  gi\'ing 
definite  nnd  characteristic  forms  to  the  thalhtA.  This  is  the  case  even 
wlien  the  thallus  is  n-duced  to  the  condition  of  microscopic  filaments, 
which  elongate  and  sprt-ad  in  determinate  directions. 

The  thaUuA  is  ex»*lu>ively  conip<  sed  of  cellular  tissue;  and  its  more 
minute  differences  in  the  various  <-lass«*s  and  families  of  this  division  of 
the  Vep'tnble  Kin^^lom  n^rjuire  microscopic  investigation;  but  certain 
broad  distinctions  niay  be  laid  down,  sulficient  for  the  general  discrimi- 
nation of  the  <-lass«»s  in  the  more  perf«*cl  forms.  The  lower  forms  of  the 
three  classics  of  ThalUiphyta  approach  very  closely  in  their  charactersi  on 


Algic^A.  OfiUtttntw  atUumiutJit  I  a.  ti\n%nff\t  <'»mprd  tmrn  klifr  illMilb,  h  (nuAl 


duinu):  c,  (^<t*trri%im  Lunula  (iftl  diam. 


■OMUM  In  ctM^unlja  .        


CtAs*  I.  HYBROrHTTA  ob  AXO^E, 

644.  Gymnosporous  Crrptof^aras  living  in  wat-er  or  in  flnmp  ] 
escpofted  to  the  li^hU  cxtn^mely  variable  in  size,  f<»nn»  cohmi 
textuTo,  frtf  or  at  tabbed  by  root-like  organs^  some  times  unicellular^  at 
other  times  having  a  branched  p»eudo-«t<?m  and  leaf- like  appondagw^ 
pometime*  of  large  size,  but  exclusively  cellular  in  Mnicture  and 
dt*Mlilute  of  stomata.  Plants  multiplied  by  subdivision  of  eoUft  or 
by  tlic  fonnation  of  •*  zoospores.**  Reproduction  or  formatioD  of 
gporea  effectM  by  the  anthero/oidii  emitted  from  the  antheridia 
and  Bjjoranges,  either  on  the  »ame  plant  (moncDciou»)  or  on  different 
oneb  (dioL'ciouii).  Spores  motiuuloss,  solitary,  or  in  gi^oups  of  fiiur 
in  a  single  Hporange. 

The  mo«t  fjuniliar  examples  of  this  CUm  are  the  Seiaweeda ;  bttl  tt  dao 


onorospoRjs. 
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includes  a  great  number  of  plants  fouiul  in  fre»li  water  and  in  damp  situ- 
iiiion!»T  many  of  which  iire  iiStuirt'ihcr  of  inicroBCopic  diixieubiojis,  atid  in- 
risible ,  except  in  qiiantityt  to  the  nnk*»d  eye, 

TliH  luwH^t  furm.'*,  til*!  PuttttvUtftf  cijii^irit  of  simple  cells,  »3f  most  %'aried 
Bhapefl^  U-Hiiidlj  found  conneeled  to;?ether  in  delimit?  or  indetinite  masses 
l»y  gelatinous*  excretion  or  pr<Jtiuctd  of  tlie  deconipoBition  of  tht?  older 
cells  ( Hg.  4ti3,  B,  «)*  Thr^  in«lividua!  chUb,  e*ieh  often  representiuj^  a  dia- 
tinct  plant,  are  cliamc tended  by  a  wtmderfid  diversily  and,  in  certain 
faniilieti,  b*/auty  of  fonn^  as  in  the  DvsmitHett  and  IHatonuicto'  (fijr*  402,  B^ 
C);  i^ometime^  iw  in  the  Vohoeineas  tbt^y  are  provided  witk  vibratile 
cilia,  and  exhibit  an  ai'tive  spontaneous  nuHion  (tig*  40l'»  1>).  As  a  rule 
tlieir  colour  is  ^retn,  an  importJint  exetption  to  thii«  being  formed  by  the 
l}iatmmice<^^  wbicli  have  iin*i>tlier  !ffp?cial  peculiarity  in  tbe  existence  of  a 
siliceous  deposit  iu  their  walb,  which  i^umins  a«  on  indestructible  skeleton 
after  tbe  decay  of  the  organic  luutter  of  the  plants.  Some  of  the^  lower 
Algie  are  found  of  red  colour;  but  iu  many  cases,  at  leA^^t,  this  colour  is 
only  cliAmct'riBtic  of  certain  stages  of  growth  of  kinds  xi  bich  are  green 
when  vegetating  actively*  It  \»  very  probable  that  most  of  these  »o-called 
tmieellular  or  p.<eudo- unicellular  Algft»  are  really  uot  independent  organ- 
iama,  but  stages  of  growth  of  gome  other  plftnt,  perhaps  of  nnicb  higher 
atructiire.  llius  there  ia  reason  to  think  that  tlieae  unicellulur  btidies 
may  not  only  be  stage*  in  the  development  of  Lichen!*^  but  even  oi  Moa$e« 
(gee  p,  422).  One  remarkable  point  in  their  history  u  the  length  of  time 
they  will  persist  unchanged  ;  but  under  altered  circumstances  it  would 
appear  a;*  if  they  were  developtnl  into  Lich**n8  or  Mi>8*es. 

A  step  forward  in  c<»mplexity  of  organisation  w  made  in  the  (ilauientoud 


attord  familiar  examples  of  this  structure  ;  these  grow  at  the  extremity  of 
the  ti laments,  or  interiiitially  bv  all  the  joint**  elongating  ?imultaneously» 

The  llvt^  have  a  thnllus  wfiere  growth  in  breadth  in  addeti  to  that  m 
length ;  s<mie  of  them  also  act^uire  a  certain  thickne*ia;  in  this  way  they 
becouu^  leaf-like  expansion's  ot  membranoys  texture.  They  gTt>w  by  ad- 
ditions all  round  the  margin  of  the  anterior  prirt*  often  lol^-d  or  divided, 
but  of  homogeneous  tissue  throughout :  the  form  and  dimemions  of  the 
thallua  become  more  or  leas  defimte  here  \  the  colour  is  moatly  grecn^  aa 
in  the  ( 'trnffrroidetf. 

The  Red  Seaweech  or  Khodospeimaie  exhibit  almoat  ererj  poaiibl^ 
fonn  between  that  of  the  branched  filameiitous  thallus  and  that  o{  a  highly  ' 
compound  or  dis3*ect#Ki  leaf  (fig,  4<tJi^  A),  nr  a  shrub-like  collection  of  firm 
branehea ;  and  moreover  the  texture  of  the  thallus  varies  fmm  a  simply 
membranous  to  a  cartilaginous  or  even  homy  substance,  caused  by  gn^aleV 
developnrent  of  the  cellular  tisAue,  which  in  tlie  higher  kinds  exhibit*  a 
distinction  between  the  cortical  or  epidermal  layer  and  the  internal  spongy 
parenchyma.  The  Corallines,  which  belong  to  this  pxiup,  acouire  a  stony 
cbai^cter  from  the  depisition  of  carbonate  of  lime  in  their  cellular  tisaue. 
Til©  colours  vary  in  this  Order;  they  are  Pttd,  purple,  brown,  olive,  &c, 
but  never  pur"  r-  ■  »■   like  the  Confervoids. 

The  Ob\t  Seaweeds,  including  the  Fucace«  (of  which  tho 

''BUdder- w  I  ^^ ..    , .  Ui u  commonest  example),  and  othera  of  v ery  diifenuit 
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orgamzation^  the  Phwosporece  and  Dictyotacew,  exhibit  a  siiniliir  gndik 
tion  of  form  in  the  thallu9.  Tli*?  lower  fomis  of  Phfeo^poren?  ptT«eat 
tufU  tif  hninch<3d  tiJament^ ;  the  bij^'her  fornw  of  thest*,  and  the  Fucacew, 
have  thick  leaf-like  or  atem-like  fronds  of  tinn  texture  and  ftometimes 
tjiicmnoua  dimensions;  many  of  them  have  a  shrubbr  habit  of  groi^nh, 
and  attach  theniselvea  to  Bt^ones  &c.  by  discoid  or  braoehed  oxpauj^iona 
firom  the  base,  resembling  fuperficially  the  mots  of  the  higher  plant*,  bat 
havings  no  similar  function  or  anatomical  character*  The  thaltus  of  the 
larger  forms  is  hi^'-hly  developed  af>  to  it**  ti9j*ues,  having  a  distinct  cortical 
layer;  but  the  Btriicturt*  istJtrictly  cellular,  without  a  irixev  of  woody  hhre 
or  vascular  elementi».  The  colour  is  here  usually  olive,  brown*  or  dome 
dull  tint  of  green- brown  ;  never  bright  green,  a.M  in  the  Coijfer\oid*^ 

The  reproduction  uf  the  Al^  taken  place  in  an  almost  iniinit>.'  diversity 
of  modes,  which  can  only  be  treated  of  very  generally  here,  us  many  of 
them  involve  the  necessity  of  a  thorough  knowledge  of  the  elementary 
structure  of  plauta.  These  matters  will  be  agmn  referred  to  in  the  Phv- 
aiologtc&l  part  of  this  work. 

Vegetative  reproduction  assnmea  a  very  important  place  in  the  multi- 
plication of  all  ThttUophy ta,  Thnuighout  thv  Alg:ie  it  is  a  constant  phe- 
nomenon, and  oue  illustrating  very  bt^autifnlly  the  phyjdological  homo- 
geneity of  the  thalluj=.. 

The' lowest  form^  multiply  by  diriding  into  a  number  of  t^ll»  or  gnUnt 
which  grow  up  t-o  tlie  dimenKions  of  the  parent ;  this  occurs  aa  tiie  ordi> 
nary  ni*>d»>  of  growtli*  here  confounded  witn  r«?production^  in  the  PtUmt^nt 
(fis.  405,  B,  (if  b)f  IkAmidivtF^  DiatotnacefP  <fig.  4*j2),  &c* 

In  some  of  the  unicellular  Algje,  aJi  alao  in  the  Conff-nroideiB,  a  proeett 
called  **  conjugation  '^  occurs,  which  ia  by  aorne  considered  a  aexnal  pifo- 
ceea,  while  others  look  on  it  aa  a  mere  form  of  bud -growth.  Two  cells 
come  into  proximity,  a  communication  is  eetabliahed  6r>m  one  to  the 
other,  the  content*  of  the  one  mingle  with  thoae  of  the  other,  and  form  a 
apope  (tig.  462,  11,  rf). 

But  another  atilli  more  remarkable  form  of  Tegetative  reprodne^nu 
extenda  firom  these  uji  to  the  highest  Algw,  namely  the  reproductton  bj 
woomrei.  This  consiata  in  the  converinon  of  the  semifluid  contents  of 
indiridual  oelln  (the  endochrome)  into  distinct  corpuscle*,  and  the  ex- 
pulnon  of  these  fnum  the  thallu^  by  the  buiBting  of  the  parent  oell-mem- 
trane  (fig.  4ti'*i,  C,  r/);  theae  coquisclea  are  tilled  with  |rreen  or  olive- 
Coloured  mattiT,  except  at  one  end,  which  is  provided  with  cilia  and  la 
aometimes  spoken  of  as  the  *'  n>stnim/*  The  cUia  are  exceasively  minutei 
and  vary  in  number  in  different  genera:  sometimes  the  wT    '  'Vtr-e 

of  th**  zoospore  u  covered  by  them.    The^*  zoosporea  an?  u^i;  .4 

at  a  fixed  hour  in  the  morning,  aii  the  result  of  an  endosmotic-  ;>  h 

rJiiiAe«  the  cell-wall  Ut  buwt  and  set  free  the  zoospores:  8oni«  ;  r© 

their  liberation  they  are  *te»?n  to  congregat«  in  one  portion  of  tl.      ;;ul, 

a«  it  were,  to  strike  againi^t  the  cell-wall  and  cause  iti  rupture.  *l*htnr 
activity  ee^^ms  to  be  directly  defjendnnt  on  the  influence  of  li-Tit.  After 
moving  8pontaner>u^ly  tor  8ome  time,  the  zooaporea  loae  their  i  ae 

encysted,  and  grow  up  into  new  thalli.     In  some  Alg»,  moi  .  r^ 

are  two  Aorts  of  zoo^pored — Urge  one^,  called  maero^onidia,  oiid 
ones,  called  mieroffonidia.     Ptingaheim  even  deacribea  a  form  of  an 
which  has  the  faculty  of  remaimxig  doimaiit  for  long  periodic  aod  \ 
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resieting  desiccation  for  several  months,  at  the  expiration  of  which  time, 
if  circumstances  be  favourable,  it  germinates  and  forms  a  new  plant.  To 
such  zoospores  the  name  of  chromzoottpore  has  been  given.  The  forma- 
tion of  zoospores  may  take  place  in  any  or  all  of  the  cells  of  the  thallus 
of  the  lilamentous  and  folinceous  confer\'oid ;  it  occurs  in  certain  definite 
parts  of  the  thallus  of  the  Phieosporeie,  where  there  is  a  difference  in  the 
constituent  tis«>ues.  It  has  not  been  observed  in  the  Red  Seaweeds  or 
the  Dictyotncea; — where,  however,  a  distinct  kind  of  organ  is  found, 
called  a  Mraspore  (tig.  4(>^,  B,  o),  which  appears  to  be  the  representative 
of  gemmiparous  reproduction, — nor  in  FucacesB,  where  the  only  known 
kind  of  reproduction  is  by  i<e\ual  organs. 

Sexual  reproduction  has  been  made  out  clearly  in  Algse  belonging  to 
the  CJonfervoid  and  Fucaceous  groups,  and  recently  in  the  Khodospermese. 
The  IMiieosporeae  at  pret^ent  are  only  known  to  produce  zoospores.  The 
essential  phenomenon  throughout  is  the  emission  from  an  atttheridiwn 
of  antherozoida  which  are  endowed  i^dth  a  power  of  locomotion,  and 
ultimately  come  into  contact  with  a  cell,  which,  in  consequence,  develops 
into  a  spore,  which  may  be  one  of  the  ordinary  cells  of  the  thallus  set 
apart  for  this  purpose,  or  may  be  contained  in  a  special  fruit. 

In  the  Contervoidea),  where  the  spores  are  developed  from  ordinary 
cells,  there  are  no  speciid  reproductive  organs ;  the  spoi*es  formed  in  the 
impregnated  cells  acquire  thick  coats  (tig.  40o,  A,  r,  a),  usually  assume  a 
red  or  brown  colour,  and  are  set  free  bv  the  decay  of  the  parent  cell. 

In  the  Fucaceaj  the  fructitication  is  limited  to  detinite  parts  of  the 
thallus.  In  Fucujt  or  Ilaiuinjs  (tig.  404),  which  may  be  taken  as  ex- 
amples, the  reproductive  structures  are  formed  at  the  ends  of  the  lobes 
of  the  thallus.  Externally  the  lobe  (called  the  receptacle)  presents  a 
thickened  ap|X'arance,  marked  with  numerous  distinct  oritices  ( tig.  404,  a)  j 
these  oriiices  lead  to  chambers  imbedded  in  the  thickness  of  the  thallus 
(called  conctptacU'Mj  b),  bearing  on  their  walls  celluhir  sacs  of  two  kinds — 
one,  the  larger  {spitre-sacsy  *•),  containing  the  spore-germs,  the  smaller 
(anihcridia^  c)  containing  Mnermafftzvids  (</)  or  impregnating  corpuscles; 
both  kinds  of  sac  burst  and  discharge  their  contents  when  ripe,  and  the 
spores  are  fertilized  and  encysted  while  swimming  freely  in  the  water. 

The  Khodospermeaj  and  Dictyotacete,  besides  U(rtu*jx)reSy  have  spore^ 
MCi*  and  (mthcruUa,  mostly  collected  in  '*  fruits  "  of  detinite  form,  some- 
times in  patches  or  lines  {non)  on  the  surface  of  the  thallus,  like  the  sori 
of  Ferns,  sometimes  imlx^dded  in  detinite  groups  in  its  substance  (called 
farellfc)^  sometimes  projecting  more  or  less  from  the  surface  or  margins 
of  the  thallus  (tig.  W\  I),  (h  K),  when  they  are  naked  or  surroundtHi  by 
a  gelatinous  or  cup-like  involucn^  (favtUidiaj  coccidia^  cerainuUa),  The 
anthvridia  an'  usually  found  arranged  in  gn)ups  in  similar  situations 
(tig.  4*^*^,  F,  rt);  and  the  ietraajwres  are  either  scattered  or  collected  in 
fruits  analoyrous  to  those  containing  the  spores  and  antheridia  (tig.  403, 
W,  c).  The  antherozoids  are  immobile,  and  fertilize  the  sporango  by 
means  of  a  speciid  tiil)e  projecting  from  the  latter  and  called  the  tricho^ 
gijne.  Transtormed  branches  containin;;  imbedded  tetraspores  are  called 
tiichidia.  The  sexual  organs  are  otlen  found  on  distinct  plants,  which  are 
thu-*  diwcious. 

Further  details  respecting  the  reproduction  are  reserved  for  the  Phy- 
BioU)gicHl  portion  of  tnis  work.  The  deiiuite  characters  of  the  Oiden  of 
AIg»  are  subjoined. 
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545.  Harvey  divided  the  Alga3  into  3  groups,  which  he  named, 
respectively,  ChlorofiTK^rmea?  or  gret'ii-sporetl  Al<?ie,  Mekmospi^rmeae 
or  olive-spored  Alc^,  and  llhodospcrmea^  or  red-spored  seawt'eils, 
the  subdivisions  btnn^  thus  founded  uiiiinly  on  the  colour  of  the 
spores.  Decaisue*s  classification  nearly  coincides  \rith  that  of 
Harvey,  bo  far  as  the  limitation  of  the  group  ij^  concerned  ;  hut  it  is 
formed  on  a  more  i>hilosophitml  hasia.  As  modiJied  by  Thuret,  it 
stands  thus : — Zoosporote,  with  movoahle  Bporei* ;  Aplot^porea*,  with 
green  or  brown  motionless  spores ;  Chorisiosporea',  with  red  motion - 
laea  spores  developed  in  fours » 


Oedee  CLXXI  V.  RlIODOSPERMEiE  oh  FLORIDE.E. 

Red  Seawekds* 


L 


Oati.  Algm,  EiifU,     AJL  Algales,  LinS. 

546*  Diagnoms. — (Pig.  463.)  Marine  Algfe,  mostly  of  red,  parple, 
rardy  ohve  or  brownish  colour,  with  a  thalhis  either  foliaceous  or 
of  branched  filaments,  sometimes  incrusted  TRitb  carbonate  of  lime, 
Keproduced  by  t^rts  (e)  formed  in  special  sporangia,  which  ape 

Fig.  463. 


OrcuiinlioB  of  mMjiofprniicBt— A.  V 

iii«CBiS«d  flnre.    D,  LobQWoflh 
•pon*.    BT^poTM  from  tiiv  mmn 
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either  superficial  or  plunged  in  the  frond,  and  contained  within 
8i)ecial  caWties  or  **  conceptncles  "  (d)  of  varied  form.  The  sporange 
is  provided  with  a  special  tube,  or  "  trichogyne,*^  by  means  of  which 
it  is  fertilized  by  the  antherozoid  ;  accompanied  hy  ant?ieridia(T)y 
containing  a  single  motionless  antherozoid  without  cilia,  and  by  tetra- 
spores  (b,  f),  collections  of  4  cells  formed  in  special  parent  cells  in 
similar  situations  to  those  of  the  spores. 

Illustrative  Genera. 


Subord.  1.    T^IIODOMELEwS. 

Khodoniela,  Af/h. 
Polysiphonia,  (wrer. 
Subord.  2.  Laurexcie^. 
Laurencia,  Liniix. 
Chylocladia,  (irev, 

Suboni.  ;l    CoUALLINEiK. 

Corallina,  Tourtte/. 
Melobesia,  Lamx. 
Subord.  4.  Dklesserie-k. 
Delesseria,  iMmjr. 
l*locamium,  Orev. 


Subord.  5.  Sph-f.rococce-k. 

Plocaria,  Xees. 

Sphaerococcus,  Grei\ 
Subord.  0.  Cryptonkmie^. 

Phyllophora,  Grev, 

Choudrus,  Grev. 
Subord.  7.  Ceramir*. 

Callithanmion,  Lyngb. 

(jrilHth.sia,  Ayh. 

Ceraniium,  Adans, 
Subord.  8.  Porphyre^. 

Porphyra,  Ayh, 


Affinities. — In  spite  of  the  varieties  of  form  presented  in  this  Order, 
th'Te  i.-*  so  close  an  essential  agreement  in  their  organization  that  they 
di.-linctly  appear  a^*  menibors  of  one  natural  group,  with  characters  whose 
value  i.H  only  equivalent  to  that  of  some  of  the  sulxlivisions  of  the  groups 
Fiiroidtse  and  Confervoidt-a*  of  Harvey  and  others,  with  which  they  are 
u.-ujiUy  placed  parallel.  Tlie  character  of  the  spores  seems  to  be  the  same 
throughout,  altiiough  the  fruits  in  which  they  an*  contained  offer  several 
suc-ces>ive  degn»es  of  complexity :  i\w  farelUc  of  CtramietP,  and  the  favel- 
luliit  of  Cryptonemit{r^  inunersed  or  superficial  groups  of  spores  surrounded 
by  a  hyaline  coat — the  cocn'did  of  JJelesstrifft,  hollow  cases  with  thick 
uh'uilirunous  walls,  containing  a  dense  tuft  of  spores  arising  from  a 
central  peduncle — and  the  vtraimdia  of  P(tIyin'phonia  &c.,  ovate  or  um- 
shajK'd  c.isfs  with  thin  and  membranous  walls,  having  a  tuft  of  spores  at 
the  base — all  these  are  but  nlight  modilications  of  one  (^the  conceptacular) 
kind  of  fruit,  which  pnxiuces  the  true  spores.  The  various  modes  of 
arrangem«*nt  of  the  tdraufwre^y  which  appear  from  Pringsheim's  obeerva- 
tions  to  b*»  f/imidia,  or  gemnmlarj'  bodies,  since  they  grow  up  at  once  into 
u  new  thullus,  while  the  other  spores  do  not,  the  scattered  arrangement, 
th»»  stiri  or  detinite  groups,  and  the  Michidia  or  metamorphosed  branches 
enclosing  tetriu^^pores,  have  a  like  relation  :  and  an  analogous  relation  runs 
thriuiu'h  the  mod<  s  of  arrangement  of  the  authrridia,  which,  it  may  be 
mentioned,  are  rarelv  found  in  the  same  individuals  of  the  species  as  the 
spores.  Tlie  antherldia  discharge  minute  spherical  corpu.«cles,  to  which 
ttie  Ijest  oljservers  deny  the  power  of  active  motion,  as  is  the  case  in 
r»'gjird  to  the  fjtfnmitia  of  Lichens  and  Fun>ri ;  but  they  are  generally 
su|>))os<'d  to  have  a  fertilizing  function  (see  Puysiolooy).  The  simpler 
foruui  of  thallus  occurring  in  this  Order  relate  it  to  Ulvea  and  Conftrvoidettf 
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while  the  existence  of  tetrswpores,  globular  spores,  ftod  antlit'ridifl  in  the 
1  Hctyotacefc  luaktf^  that  OiJer  form  a  direct  tiuusition  to  the  Fucactii?» 
The  mode  of  fertilizntioii^  by  riieiina  of  the  antherozoid^,  and  the  ta-icho- 
g}Tje^  i^  d^iioribed  uud^^r  the  head  of  Reproduction, 

Birtributlon.-'The  UihI  8eaweedi*  are  gi-iierally  diffutied,  l>ut  ditniDich 
from  wanii  temperate  hitiludes  both  to  the  equator  and  the  poles.  They 
oeeur  in  deepni  water  thnii  the  Olive  Se^weeds^  and  beluw  tide>mark% 
tloiiri*Iiiii)=r  be.Ht  in  (iiiiet  bay^. 

QtuUities  and  UBOa.— The  abLmdant  f?elatinous  or  homy  substance  of 
the  thsilluM  of  many  Uiuds,  conipiised  of  a  lotiditicHtiou  of  eelliilose  related 
to  inim  and  staR^h*  renders  ttjeni  nutritious:  Chondrus  cri«pm  is  the 
"  Oan-ag-een  **  or  Iri>h  MoJ^8 ;  Rhmhtmrnia palmatn,  Inthft  r<htli$,  and  olljer 
plants  of  the  Order  yield  a  nijuilar  exerlleiit  jidly  wbrn  boih-d,  P/ufytria 
h'Hnu  iK  largpidy  used  by  the  Chine^n?  lor  making  gbjo.  Sv>me  have  pun- 
gent qualities,  as  Lnm-etttia  fntmtilijxda^  called  "  Pepp^r-dul^e,"  Htieana 
Jfrhmnth(hhoritmy  Corftieau  AIos.s,  has  the  reputation  of  bein^  anthel- 
mintic. The  Contllim'tft  inrbidin>f  common  Corallines  {Cond/hm  rt^W- 
naJtM)  and  •*Nulliporc»"  (3/*W/f'*iVi),  h>n|;4:  tiupposed  to  be  of  autmal 
nature,  ore  very  curious  on  account  of  their  complete  inlerpenetratiou  hj 
carbonate  of  lime,  g'iving  them  a  brittle  and  sometimei*  stony  character. 

(TJicTYOTACKJK  are  olive -coloure<l  Seaweeds  with  a  continuous  thalltw, 
bearing'  I  he  reproductive  orjftms  in  detiuite  groups  or  lines  (suri)  upon 
ihn  surface— tue  wpores,  t**trn»p(U'e8,  an*!  autheridia  beiui?  all  developed 
in  an  analoi^ous  manner  from  the  coitictd  layer,  hurstinp'  through  ila 
cutieuhir  pellicle,  Tlii«  small  Order  if*  includtnl  by  r*ecai,*ne  in  the 
Section  l^jnninariem  of  the  Tribe  Aplofiporeic^  but  has  been  shown  bj 
Thuret  to  he  quite  diMinct  from  the  othi-r  Olive-coloured  Seaweeds;  it  ti 
very  interestinj?  as  presenting,  in  a  *<pecial  condition,  exactly  similar 
spure?,  tetrasporci^^  and  anthendia  to  thai*e  of  the  Khod    -  .  which 

ttiey  thus  connect  with  the  Fucaceic,  with  whiHi  they  m_  l.it  and 

were  formerly  combinrd*     They  belong  ml  her  Ui  waruj^  , .^.s.  and 

are  more  delicate  than  the  Fucacere,  &ometinie«,  as  in  PutUna,  exhibiting 
att]  active  eolouiw.    They  are  of  no  known  use.    Oeneiu :  I/uim>fi^.  Turn 
Ihcijfopt^tiSf  Lamx*  i  Taonia^  /  JjfL  f  Padina,  Ad4m§,) 


OuDER  CLXXV.  FUCACEiE.     Sba-Wbaces. 

CloM.  Ali^,  £ndl.    AH  A}gil«»f  Lindl. 

547.  Dinf^nosiB, — (Fig.  464.)  Olive-coloured  Seaweeds  of  gelati* 
nons,  cartila^^inouSy  or  homy  texture,  with  a  foliaccotia  or  ahrub-likt 
or  cord-like  thaUus,  attaching  it^df  to  rock*  by  a  simple  or  lob«?d 
and  ramitied  discoid  biise ;  fructification  in  recepfatlfj»  formed  out  of 
lobes  of  the  fronds  (<tU  the  external  Mirfacc  of  which  is  pierced  with 
orificea  leading  to  cbambei^  {amcqitncfu,  h)  lined  with  tHansenta 
intcnnixcd  with  sjiorf-Mia  {t)  or  tilamentoua  anihtridia  (c)»  or  both 
of  tlicae  ;  the  olive-coloured  spores  4  or  ^  in  a  aporo-^ac,  from  which 
thcj  (escape  when  maturei  and  are  fertilized  by  the  active  2*eiliaicd 
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corpuscular   Bpermatozoids   (d)   after  Fig.  404. 

thoy  arc  detached  from  the  parent. 

Illustrative  Gexkra. 

SargnssuiUy  Humph, 
Cvstoseira,  Atfh. 
italidrvs,  Lt/nffb, 
Ilinianthalia,  Lf/Ptffb. 
Pvcuophvcua,  Kiitz, 
Fucus,  £, 

Affinities. — Some  of  the  filaments  lining 
tlie  couceptacles  become,  after  a  time, 
swollen,  and  art*  tilled  bv  brownish  mat- 
t«'r ;  this  brown  matter  is  developed  into 
2,  4,  or  H  spores,  which  escape  from  a 
small  oriHee  at  the  apex  of  the  concep- 
tacle,  throiijrh  which  also  subsequently 
|mss  the  tufu  of  sterile  hairs  which  do 
not  undergo  metamorphosis  into  spores. 
Sometimes  the  antheridia  are  present  in 
the  same  conceptaeles  as  the  sporanp^s ; 
or  thev  are  borne  on  a  separate  plant 
(din'cious).  The  antheridia  consist  of 
ovoid  cells,  some  on  branched  threads 
and  containing?  a  whitish   mass,  inter-  org«nitttion  of  Fu(*c«e:-A.  Halidrf, 

spers<*d  tlirou^hout  which  are  a  number      m/i^oai,  half  the  nat  ■ixe:  a,  poda  or 

of   red   trranuhs.      Th.'   antheridia  are     rrcji^tocirs;  6  *H<ion  through  r^ 

,    f  .      ,  ...  ...  tai'le,  •howing  the  mouth  of » I'onrcp- 

eject«Hl  through  the  ontice  ol  the  concep-  u^Ie,  the  .-Hvity  of  which  in  lined  Kjr 
tacle,  and  themselves  give  exit  to  nume-  »niheridi«(r:  p'roducing  aiM'nnmtoMtJt 
n)iis  antherozoids,  each  provided  with  a  <*'>•  "**  ^^  iK>re-«c,  (o- 
couple  of  extremely  tine  cilia,  and  containing  a  red  grannie.  According 
,  to  our  pre-ent  knowledge  the  Fucaceju  are  strikingly  separated  from  the 
other  Olive  Seaweeds — fn»m  the  Dictvotaceie  by  the  absence  of  tetrasporefl 
and  by  the  character  of  their  antheridia,  and  frtmi  the  Pha?oei)ore«>  by  the 
absence  of  the  reprinluctive  zoot-pores  and  by  other  points  of  organization. 
They  ai)])ear  to  Ije  allied  to  the  C'onfervoid'  fonn.s  through  Phn^odporefley 
inort'  <*lu?i»ly  than  to  Uhodosiwrmeie ;  but  their  reproductive  organs  are 
formed  on  a  higher  t\i>e. 

Distribntlon.  —  Iniversal :  espt^cially  found  on  roiks  l)etween  tide-markiy 
c»r,  if  growimr  in  decp*r  water,  buoyed  up  to  the  surface  by  vesicular 
ll(»ati:  \ery  lar^'  in  tne  Southern  Ocean. 

Qualities  and  Ums. — The  gelatinous  substance  of  which  the  thallus  is 
<M)inpo>ed  rmders  some  of  these  ))lants  available  as  food  for  man  or  ani- 
iimU  whi-H'  iH'tter  producticms  are  scarce;  but  their  chief  value  is  as  a 
^ourc»•  of  itnline,  extracted  fnmi  the  **  kelp  "  or  a.'^hes,  which  were  for- 
merlv  an  important  source  of  ^nla  also.  The  /mci  are  also  largely  used 
for  manure  in  maritime  ItK'alities.  iSrin/cix«N/;i  bticciftTum  forms  the 
celebrated  masses  of  "(iulf-weed"  in  the  Atlantic  Ocean.  JWtcs  mm- 
chIoium,  the  common  Bladder-wrack,  grows  everywhere  on  our  ooist 
between  tide-marks. 

u2 
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srsTfiMAiio  BoxAirr, 


Order  CLXXVI,  PH/EOSPORE.f;,     Olivt:  Seaweeds. 

CimB.  Algw,  Emll,    All  Algales,  LmdL 

548.  7>ra77io5r.«f.— Olive- coloured  or  brown  Seaweeds  with  a  foli- 
aceous,  phnibby,  or  branched  tilamentous  tballus ;  roprndmed  by  zoo- 
spores^ b!i\ij>g  two  cilia,  one  din^ted  forwards,  the  oilier  backwards^ 
formed  in  ebivate  celb  or  niidticellnlar  fOamenff^,  eolleetod  in  more 
or  lesa  definite  groups  on  tbe  cortical  layer  of  the  thai! us  of  the 
largfer  kinds,  in  lateral  tiifta  or  terminal  on  the  branched  ElamcntouB 
kinds, 

iLLUSTRATrV^  QeKBRA, 


Chordft,  Stmkh. 
LftTiduaria,  Latim:, 
Bictyosiphori,  Grtn}* 


runctarift,  Grew 
Desmare?i;ia,  Lamjt. 
Myriotrichia,  IIqi*v, 


Ectocnr|>u9,  Lyn^b, 
MyrioDeTriR»  Grer* 
Leatbetfia^  Gray, 


Af&nitleft. — This  proup  correspnnda   to  the   tribe  LaminRriea*    of  the 

froup  Aj)lo5pori^ie  of  l>i»ciij.-»np.  The  penera  included  in  this  Order  with 
i^lily  developed  iballus  approximate  to  the  Fucaeea^  with  whicb  they^ 
ftrw  finiiietinii*s  iti(#iX'iHt*»d ;  but  it  has  U'en  discovered  by  T buret  that  the 
ft«>-*"rtll»'d  *'  spores  **  aiv  sacA  prixlariiip  7.oo«rporea,  which  genninate  and 
pfochiie  new  pliintfl  like  tboj»e  of  Confer^oidn ;  they  are  distitifruwhed, 
towevert  from  the  zoosporea  of  tbiit  grtmp  by  the  amingi^inent  of  the 
cilia,  which  are  here  two  in  number,  uue<^ual  in  size,  and  take  reverse 
directions  as  thev  leave  the  Inxly  of  tlie  zoo^^re,  reaembliug,  iti  (tuH^  the 
form  exhibited  in  the  i«pernnitox<>id^  of  Fucm,  The  fdze  and  number  of 
the  zotapijrea  are  not  constantly  the  aame  in  the  same  plant ;  and  in  dif- 
ferent oa^es  the  orv'ans  proclueinj:  the  xnospores  are  lar^e  elavale  ^aea  or 
cliftuil>ere<l  filami-nta,  tb**  number  of  /on.**pore»  in  a  c^dl  Wl  '  '  de- 
finite or  indefinitely  j^ent,  on  account  of  more  advanced  se;.  l  *>f 
the  contents.  The  mode  of  peproduction  and  the  fonu5  of  tur  nuinii'.  in 
audi  ^'-MUf^ru  as  Ectorarpvn  ^v,  bruif,r  tldis  Order  very  near  to  the  t,*on- 
f<_rvoidt"ie.  Muob  obiirurity  xirll  prevails  here,  *ince  aulbendia  cot'xiit 
with  ^•produ^tiou  by  zoo?^p<»K>  in  Cttfit-rin,  and  appear  to  e.vist  in  A^Aii- 
ctlitria  and  Ct4if/tMt€»/>hun,  wbi<  h  alj*o  r«*produce  by  2noc<*porea, 

Dtetribiition,  Qt%alitk»i  Ike. — Much  tlie  t<ame  oa  in  Fucaeeti^.  Lamimrria 
dif/if(fta  arid  MHrfhrn-ina  nvt^  eaten  (undf  r  the  name  of  Tangle)  gn  tb«  coaata 
of  tho  north  of  Europe,  as  alao  la  Alm'k  e$culefii9. 


I 
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Obder  CLXXYII.  CONFERVOIDIL'E.     Silk-weei 

CksM.  A]gVEi,  Endl,    AH.  Algnlef^,  LimU, 

549*  Diagnoni*. — (Fig.  465.)  Planta  with  a  filamentoua,  mem* 
branouK,  pelatinous,  or  pulverulent  thrillns,  growing  in  freah  or 
aalt  water,  or  on  moist  aubKtances,  of  a  bright  green  or,  moto  rand^r 
(often  t€m|>orarily);  red  colour,  ivpruduoed  by  zoosporea  diaehalgiMl 
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from  the  ordinary  cells  of  the  thallus  (A,  d),  or  by  spores  formed  in 
these  cells  after  impregnation  by  combination  of  the  contents  of 
two  cells,  either  by  conjugation  (C,  c),  or  by  the  transference  of 
spermatozoids  into  the  parent  cell  of  the  spore,  the  spores  (C,  d) 
passing  through  a  stage  of  rest  before  germination. 


Pig.  405. 


(>rK«niMtion  of  Confrrroid  Algip :— A.  Filmments  of  Spiro<ffra  quinina :  a,  in  nahnml  c 

(niiignilli^l  'O  diamftm) ;  h,  two  fllamrnU  conjaKating:  e,  a  iqtorr  formed  in  one  cell  tram 
thr  niixiHl  ronU>nta:  </,  a  ftvf  B|H>r«':  e,  the  name  fperminating.  B.  Protoeoeema  viridit 
( maini*  -'^  diameton) :  a,  a  frroup  uf  cell*  cohering  bj  lellr-Iike matter ;  b,  foar  cells fotmcd 
br  airiiiion  of  a  o«'lI  of  a,  and  two  Booa|>ore«  eaca|>ed  from  one  of  the  cell*,  •ubaeqnontly 
aettlinit  down  aa  re^ni^-oeUa,  c.  C.  Cladonkora glvm^rata :  u,  fllamenta.  of  DAtoral  rise; 
6,  the  ti>p  of  a  liranchea  filament,  magnified :  c,  ceiln  about  to  form  looaporea ;  tf,  the  mnc* 
with  the  looaporva  eaoaping  from  the  appermoat  cell ;  #,  looaporva  germinating  into  new 
filament!. 


Illustratpte  GsyERA. 


Codium,  Slackh. 
Hryopeis,  Ixtmx^ 
Vaucneria,  DC. 
Ik»tndium,  Walir, 
J  )rapamaldia,  lUtry, 
(Kdo^^onium,  Link, 
Spirogyra,  Link, 
Sphacroplea,  Agh, 
Coleochfldte,  BrA. 


Ilvdrodictyon,  RUK, 
Ulva,  Agh, 
Tetra«pora,  Dec, 
Nostoc,  Vanch, 
R)trvdina.  Br^, 
ClatfiKK-ystis,  Henf, 
Palniellal  Agh, 
(Achlva,  Neet.) 
(Chytridium,  Ah  Bf.) 
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Afflnltlw*— Tlie  Specialities  of  the  rerr  lutiltifomi  gr^iup  n?pr^sent*'d  by 
tlie  al)ove  list  of  p:enem  fan  scarcely  l>o  dealt  with  in  a  work  like  the 
present ;  and,  in  fa^t,  our  kDowkil^^e  of  the  esiiemial  t'hHiueters  of  th»*  iilimts 
is  at  the  preaeut  tiiiiH  imdervyniiifr'  a  thomuf^h  recoD'<t ruction.  In  the  uetini- 
tiou  of  the  gT<3up  of  Confervoid.s  here,  the  0:*{?iUnloriace?t>  and  the  other  ;«t- 
maneiithf  at*tive  fonni*are  exrhuled.  The  <  Jr^cillatoriaei^ie  ure  nr^niuiied  in 
a  very  ditferent  way  from  the  true  f'onfervoidj*,  while  till  lately  it  has 
been  doubted  whetfier  Diafomact'tej  iJfumulu'ff^  and,  above  all,  Voivcxuneie 
ore  c?ven  veKetahle?*  at  all.  The  Confervoids  proper  are  mostly  vety 
simple  eellular  organir*m-"^,  with  chlorophyll  aad  f^tareh  iu  the  cell?*  while 
they  are  ^ictively  vegetating ;  the  majority  dischji^pfe  the  cell-contents  in 
the  shape  of  one  or  many  aetive  zoo.*porej?,  with  2  or  more  cilia  at  a  beak- 
like  extremity,  or  with  cilia  all  over  the  fiurfuce  (Vaitrheria) ;  besides 
which  process,  sexual  reproduction  ha.*  been  observed  iu  Ztfffnrma  by  cow- 
fu'/ftfton,  in  (Ethffoniitm,  Sphatroplea,  Vnitf^ktrut,  Bitlboehfett'f  Sic,  by  pper- 
mati>zoidi»  derived  froin  om?  cell  enterinj?  the  cavity  of  the  parent  cell  of 
the  snore;  and  in  all  probability  thin  will  be  f  itmd  ijeneniL  The  mod**  of 
fertihzation  wnli  be  found  deBcribetl  under  the  head  of  Phy^iolo^ry  of  lie- 
production.  The  gpores  form<-*d  aft^T  fertilization  become  encysted  in  & 
tirni  ctmt,  thmwn  otf  in  jrerniLDation,  which  comnionlv  ensues  only  after 
a  loDff  interval.  The  PaimtUtft  are  forms  not  yet  well  explained,  composed 
of  »olitar>^  celh  inil>edded  in  a  coiumr>n  niucii!* ;  they  nji|H?ar  to  stand  at 
the  loweiit  ]Hiint  of  ori^'fmization  in  tho  Veifetable  Kinjrdom.if  they  be  no% 
like  the  '*  Y*'ast  Plant  "  and  similar  c<>ntUtiousj  of  Fuujjri,  stages  o?  growth 
of  hifjber  forms. 

The  ^'^*ne^fl  abore  grouped  by  Profejisor  IIenfr»*y  imder  tlio  lieiwl  of 
Coufervoideflo  are  more  naturally  jrrouped  by  I*ecjiij*ne  under  suyend 
distinct  j^^ctions  of  varnnff  de^jrees  of  importanee  a^  followi* : — 

J.  Citft/rnyr,  compriMin-?  plant*"  con^istinf/  of  tnbts  or  cells  eonialnin^ 
ovoid  f*porer4  provided  with  2-4  vibratile  cilia. 

2.  UnicelUtiareH,  Plants  consisting  of  a  single  cell  producinfj  numeious 
ciliated  #ipore>», 

3.  fl'jltfffonit^ff.  Filamentous  Aljrss,  prodncin}?  spores  either  by  tH#  ti^ 
grrepration  of  the  green  colouring-matter  of  the  cell  into  a  siihproidal  mass. 
which  escape!*  from  the  jrnrent  eel!  by  a  special  aperture  in  it*  wall,  ana 
is  then  seen  to  be  provided  T^-ith  a  crown  of  vibratih*  cilia*  or  u>*  the  n'wiult 
of  sexual  agency.  The  anthendia  coo!*ist  of  filaments,  each  cell  of  whicli 
oontainM  1  or  2  "spermatozoid^^,  which  escap**  by  the  lifting  of  a  lid-liko 
viJve  of  the  cell-wall  and  fertili/e  the  *pore  as  aljov<»  stated* 

4.  Viiwheriea.  Unicellular  Al^iw,  pnxlucinL*'  two  kinds  of  repro^luctiv© 
orjrans— the  one  resulting  from  the  concentration  of  the  jfrenn  nmtter  lit 
the  *»\tremityof  the  filament^  into  an  oval  active  spirr  covrred  vdth  cilia, 
the  other  ffimietl  an  a  result  of  sexual  a^rency.  The  antheridia  appear  in 
the  fonn  of  small  horns  placed  in  the  pmximity  of  o\  '  '  i^ria.  Thrso 
antheridia  contain  numerous  extremely  minute  ^n  v                 -.  which  es- 

cfipiny-  fertilize  the  ^poran^''ium  and  determine  tlie  i.Mm.p* of  a  sp*>ro, 

which  does  not  germinat*^  immediately^  but  only  after  the  lapse  of  some 
tim»*. 

h,  Snprolfijntt^,  A  group  of  imperfectly  known  Alj^ne,  re*(emblinjr  th© 
Vaucheria^i  in  their  structure^  pre«entiny  rounde^l,  moveable,  ciliai<*«l  »**>- 
fporvA  and  also  antheridial  ttlami^nts,  fertilizing  certain  spherical  sponmicia. 
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Theso  plants  are,  by  De  Bary,  re;rarded  as  belon^ng  to  Fungri,  having 
similar  powers  of  dfecomposinj?  carbonic  acid,  and  of  living  on  organic 
matter,  such  as  the  bodies  of  flies  or  even  of  fish.  They  will  be  further 
alluded  to  under  the  head  of  Funjn. 

(5.  Synspnretf  or  Conjiujatte.  Filamentous  or  unicellular  Aljr«5,  repro- 
duced bv  the  process  of  conjugation.  This  group  comprises  the  Desmidiese, 
of  which  furtner  notice  will  be  found  hereafter. 

7.  JJiatornacea.    These  are  also  alluded  to  in  the  following  pA^es. 

Distribution,  QaalltiM,  dio, — Met  with  universally  in  fresh  and  brackish 
water,  some  genera  also  on  sea-coasts,  growing  on  rocks,  large  Algse,  &c. 
Some  of  them  occasionally  appear  suddenly  in  vast  quantity,  colouring 
lakes  green ;  or,  as  in  the  case  of  PalmeUa  mvah\  giving  rise'to  the  phe- 
nomenon called  **Ued  Snow.'*  PahtieUa  cntenta  often  forms  large  patches 
of  substance  like  half-coagulated  blood  on  damp  stones  and  rocks.  The 
green  slimy  matter  of  stagnant  pools  is  mostly  composed  of  interwoven 
ma.'^es  of  filamentous  Confer\'oids,  which  present  most  beautiful  and 
varied  forms  under  the  microscope.  Ulva  (marine )  produces  large  mem- 
bnmous  fronds,  which  are  sometimes  eaten  under  the  name  of  Green 
Laver. 

(OsciLLATORiACE.i?.  Microscopic  filamentous  stnictures,  usually  col- 
lecteil  into  patch*'?*  of  definite  or  indefinite  form,  extending  by  peripheral 
growth,  composed  of  continuou-*  tubuLir  sheath^  enclosing  a  green  or 
brown  jrelatinous  matter  marked  by  transvorse  strire,  where  the  substance 
is  divided  into  sories  of  longer  or  shorter  pieces,  oft«»n  escaping  from  the 
tube,  ultimately  resolved  in  rennnluction  into  discoid  fragment*,  which, 
when  free,  l)ecom«  globular.  Tne  gelatinous  "core,"  the  vital  part  of  the 
structun»,  is  capable  of  a  peculiar  movement,  which  causes  the  free  por- 
tions or  extremities  of  the  Hlament^  to  vibrate  like  a  pendulum,  or  with  a 
slightly  vennifonn  oHcil/ation^  whence  the  name  of  the  (htler.  Reproduc- 
tion by  spores  unknown.  Our  knowledare  of  the  essential  characters  of 
this  Onler  is  very  imperft?ct ;  and  th<»  only  mode  of  r»»protluction  known  is 
bv  simple  divisi(m  or  the  central  sulwtance  of  the  filaments,  the  portions 
slitting  out  of  the  ends  of  th»»  sheaths  and  secreting  a  new  coat  of  their 
own.  Their  p»»culiar  oscnllatin^  motitm  is  one  of  the  marvels  of  Vegetable 
Physiology ;  they  appear  to  l)e  totally  dt»stitute  of  cilia.  Their  move- 
ments, and  the  *naturt>  of  their  central  substance  (apparently  devoid  of 
stan'h,  and  coloured  by  different  matters  besides  chlorophyfl).  seem  to 
indicate  a  ndation  between  r)scillatoriace«s  and  Diafomnertf,  which  would 
connect  the  latter  with  Confer>'oids.  They  occur  in  water,  fresh  and  salt, 
and  on  damp  earth,  everywhere*.  Genera :  ChciUatoriaf  Bosc ;  Aficro- 
coletut,  Desmaz. ;  CalothrU,  Agh. ;  Rivularia,  Koth.) 


Order  CLXXVIII.  DIATOMACE^. 

Clots,  Algie,  EntU,     AU.  Algales,  LindL 

TmO.  Diatjnosis, — (Fig.  402.  B,  C,  page  428.)  Microscopic  unicel- 
lular plants,  occurring  isolated  or  in  groups  of  definite  form,  usually 
surrounded  by  a  gelatinous  investment,  the  cells  exhibiting  more 


440 


BT8OSMATI0  BOTANT. 


or  less  regtilar  gcomt^rical  outline^*,  and  enclosed  bj*  a  membrane 
striated  or  granular,  either  Siimplj'  taugh  and  continucms,  or  ira- 
preg:nated  with  sih^x  and  separable  intu  valves.  Reproduction  by 
gpores  formed  after  conjugation  of  the  cells  (^/),  hy  Eoosporea  formed 
fi'om  llio  cell-contents,  and  by  division, 

Illustrativk  Genera. 

Subord.l.  DKfiMTDiEiis  fti|r,4<V2,B).  [     Siibnrd.  2,  Diatomic.«?  (fijr.462,C). 
Ct'U- membra  tie  withnd  m'ficttf  con-      Cvd-niemhrane     tmpreffntthtl     irtifA 

^iVftt,   vahtdar^  coiUainmff  a  braWH 


tmnhtff  vhlorophifU  mid  stnrch, 
Cltisteriam,  NitzHch. 
Coamftrmm,  Menegh, 
Kunstnim,  Ehi\ 
Ped i fL^Xrvi rn ,  Met/en. 
l>esmidiam,  At/h. 


Eiinoliii,  £hr, 
Diatonia,  DC. 
Nrtvicula^  liory, 
Iflthniift,  Af/h. 
Mtiloftira^  Agh, 


AMrtW^^  Ae, — Thes^  orp'anisms  were  formerly  included  amonji^  Tnfu- 
soiiid  Aniiimleule«;  but  the  ve^^^tablo  ehamct*T  i«  very  strtm^dv  marked 
in  Drjffnidit'ft ;  and  the  ]vprf>di"'ti<>n  Ijv  conj nation,  cha«ict»*i  btic  of 
cerlain  tribe*  of  ConfervoitU,  oci  ars  not  only  ui  Dr^midinr,  but  in  i>f«- 
tomro',  which  in  rcj^pt'ct  to  fri'n»Tal  organization  cinmol  well  be  ^ppurnted 
from  tlie  /><miV/i>'r/',  althou^li  the  iiaturn  of  the  cfdl-rnntent^  ha?  more  of 
the  fharacTter  of  what  we  are  aeciiHionied  to  ivjirard  a**  animal  suVj^taiiee, 
The  IhaUmwiP  are  al&o  rt'markftble  for  the  way  in  which  they  divide  by 
w^pnt  ritiition  into  A  number  of  difitinct  frustuiesi,  ench  of  wtich  grows 
into  a  yjerfeet  plant, 

DiatributJout  *c. — Dfjffrttdifffr  occur  in  all  quiet  pools  of  pure  water,  at 
the  bottom  or  adherinjf  to  other  plants.  iJititometF  are  universally  dif- 
fuj-ed*  not  only  in  fref-h  wator^  but  in  the  pea  and  on  nioiRt  proundt  in  all 
of  which  t^ituntions  th»nr  Hiliceous  eell- walls  eftu.*e  their  remains  to  accu- 
mulate^ if  left  undisturl>ed,  until  they  may  form  actual  nuDeml  strata. 

(VoL%*orTXKJ5  arM  nncroj^copic  bodies  (swimming  in  fresh  w  ^  -  *  *Vie 
aid  of  ciliii  nrranj^r-d  in  piirs  upon  the  Mirfaee  of  a  common  »» f  .ir^ 

envelope,  the  pairp  of  cilin  ♦'aen  M(in;:injr  to  a  p^'en  corpuscle  .r  -.  ,,>,r,,Hg 
the  zocwpore  of  a  ('orilVrvoith  ind:)edded  in  th*^  periphery  of  th**  eommon 
envelope.  Ueiiroduclitin  bv  the  development  of  each  cory»u?*clf^  into  m 
new  colony,  the  whole  being'  set  free  by  the  solution  of  the  parent 
t*nvclojK\  or  by  eonverf-ion  of  the  corpuscles  into  encystetl  restinp-jiporos 
like  those  of  Confervoid*.  These  curious  and  beautiful  objects,  found  in 
i-iniilar  Mtualions  with  the  Confervoids,  appHpar  more  closely  r*dated  to  that 
fffoup  of  organic  beinp*  than  to  any  form  nistinetly  rvcopiixable  a*  mem* 
b«»ra  of  the  Animal  Kingxiom  ;  the  ppr»i»tence  of  the  power  of  motioit 
throughout  the  perif>d  of  Te<r*'tative  life  ht'Uiji  the  only  animal  (f )  charactffr. 
General  VidvM;  I^fAiu. ;  Panditrinaf  Ehrenb. ;  tStephanotphttrtt^  Culm; 
fionium^  Lam.) 


I 
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551.  Tballophytes  growing  and  fnictifpng  in  tbe  air,  reproduced 
by  Bpores  formed  in  asetf  and  by  green  tjonvHa  formed  in  the  medul- 
1»U7  layer  of  the  thallufl. 


Order  CLXXIX.  LICHENACEiE. 


Orut^.  LicheneSy  JSndZ.    AU,  Lichenal«s8,  LindL 

5o2.  Diagnosis.— VI&ji\a  ufiuftlly  of  dry,  dead -looking  aapect,  con- 
Bifiting  of  a  th  alius  of  foHaceous  or  ehrubby  fonn^  or  of  acaly,  crua- 
taceoufi,  leprous,  homy,  papyraceous  consistence,  bearing  local 
fructification  either  in  caritioa  in  the  thai! us  and  oix^ning  ultimately 
by  a  pore  on  the  surface  (angiocarpons^  iig.  4ti<>),  or  expanded  into 
ihield-like,  cup-fthaped,  or  linear  projecting  processes  (f/t/mn^mrpciuMj 
fig.  467 )»  lleprodtiction  (vegetative)  by  ^nidia^  greeti  odls  at  first 
hidden  in  the  interior  of  the  thalluji^  aud  by  eporoa,  4-8  or  a  gr^tater 
niimber,  product^d  in  tubular  Rporo-eact  (asci^  fig.  460,  B),  formed  in 
the  excavated  or  expanded  fniitB ;  antheridia  (?)  in  ipecial  excava- 
tions of  the  thallus  {sptrmMpnia}^  producing  minute  sticknihaped 
eorpuBclee  {spermatia^  bg.  400,  C). 


Illcstrativx  OKmuu* 

Ckdonia,  H^fin, 
Lecidea,  Aeh. 
Steieoeaulon,  Schrti, 
Parmelio,  Fr. 
Sticta,  Schreh. 


Ceiraria,  Ach, 
Roct^ella,  DC 
RiimaliQa^  AeL 
Evornia^  AcK 
CoUema,  Ack, 


Opcflraphat  JWa, 
I  nioilicaria,  Hoffm, 
Wrrur^ria,  PfT$, 
EDdocarpoD,  JIed%e. 
BpbierophoroD,  Pert. 

The  tballtii  of  the  Lichenjt  mostly  grows  in  expoaed  situations,  ss  on 
rockii,  walls,  the  bark  of  trees,  &c.,  n*»vt^r  inimerFea  in  water  like  Uiat  of 
tlio  iUm«  but  receiving  its  supply  of  moisture  from  the  atmosphere.  It 
T«]i««  from  a  pulverulent  or  papillose  CTUi*t  to  a  leatherv  or  homy  foUa^ 
ceoas  expansion  (fig.  467,  A),  or  tufted  ^hrubbv  mas^.  In  the  cnlst-Uke 
forms  it  adheres  tirmly  to  the  mipporting  object ;  in  the  foliaceous  and 
ahrubby  forms  it  i»  fn^e,  and  ^pr^adtt  more  or  leas  widely  fi^m  its  point  dt 
attachment  In  all  but  the  simplest  forma  it  exhibits  certain  ditferejieM 
in  its  infapma]  and  external  tisiues ;  the  thalhii  has  a  firm  cortical  Uiyer 
abofTe  and  below,  between  whicJi,  more  or  kv«s  developed  in  different  casco, 
ia  m  oeotral  looter  mass  composed  of  interlacing  ccilourlea^  cellular  filaments. 
Amaag  the  latter  occur  gMa  eeUa,  called  ymidia^  which  are  capable  of 


Teprofluein^  the  p!iitit«i  rejretRtively  when  sot  free* 

tirftl  UvfT  do  not  contaiu  chlompli yll, 

and  are  iisiKilly  drVi  bnruy,  nod  of  a 

duU  irrt'V  or  bro\To  eolour,     Cn'^tal"* 

of  oxalalc  of  lime  ruv  often  lotir- 

ini\;LHl  with  tlit^  tiiiimeut*  of  the  cen- 

ti'iil  layers. 

The  fruits  of  tiie  Lichens  occur  a» 
Tito<litic«tioijH  of  two  prinripftl  types 
till'  -^liiehk  (apothecia,  fi/.  4<>7)  nnA 
the  eoneeptnrlejifppnVArrrVi,  fit;,  4<Vt), 
The  perithelia  are  chainlj+^r*  evenva- 
ted  in  thickened  parts-  of  the  thallns, 
or  in  special  branch -like  lohe*  (tig» 
40»\  fl »,  openini^  externally  ^y  a  pore, 
and  lined  by  tubnlar  s*ics,  the  pari'fjt 
c^Ua  of  the  sp4>rtiA  or  thet^e  (B)» 
The^  theca?  contain  iL^ually  a  row 
C^f  «poro^  r4  or  8t  or  sometimes  a 
latyermtmher^,  which  escajK*  hy  the 
thecrt?  hurstinif,  and  are  di^chanred 
from  the  orifice*  <»f  the  coueeptacle 
or  jtfritheriHm.  The  i^pore.^  an*  \  ery 
variable  in  size,  and  consist  of  two 
layera,  nn  tpiifMfrt'  and  an  rfiff(tff**tre ; 
the  former  is  tinj/ed  bine  mi  the  a<ldi- 
tion  nf  iiMlihM,  Wbi^n  the  ^pori'^  jr<^r- 
tninate  they  produce  a  filamentous 
thallua.  In  addition  to  thu  above- 
uained  reproductive  onfan**  tber»? 
#M-»3  otlier*  called  /iy#v##*//iVi,  who^ 
nat^^'  and  office  ar»»  at  prejw*nt  not 
clearh"  a3r*ertiiin»*d.  They  an*  like 
tht!  «»pennivntiift  in  form,  and  contain 
miuute  hi^diw*<  called  fti/lmfhtrvj^. 

The  other  fomi  of  fruit,  the  npatkHHum  (fi^'.  4C7»  C,  a)  cAnViata  of  fliixin«r 
elem**ntf ;  but  in4t#«d  of  hein^  a  closeii  chain W,  it  in  *  *  m.  *ir 

shield-flliapt^d  or  liu»Hir  twHly,  qc*^Iu  7r  stalked  on  the  tl  the 

ih^it  expo*M<l  <ut  it«  uppHf  fiwe.  l>itt»»r*'nt  nAme:;!  are  mi|ni«*^i  i«*  iuii*- 
liolopi'*t'*  tA>  the  various  fornix  of  the  apothecuun.  arx^oMing  to  tbo  g^iHfral 
form*  ffUc:h  «**  /W/<r,  ttcuhiJ^f  <  ti^p.  4Ct7 ) ^  imtefJ^f,  iirel^ff,  kc, 

LicUtiO.'i  with  perithecia  an?  called  An^*>carpotw,  tlio^e  with  apoihacia 
Gyiniirtcarptuis. 

StrndW  chambers,  analojron*  in  Mtnicluro  to  the  perilhecia^but  lin**d  by 
filamonta  pr+wlucin^  extrtTinly  minute  bacillif^rm  rnritu'*ch>is  occur  in  tji^ 
thiJluH  of  idl  Lichens  (fi^,  Mu^  C,  *  ^  they  ar  tmmftmm^  ami  thw 

c<>rpii«cle'*  Hpf^r.nntia ;  they  are  »iippo^Hi  U^  .  ittUAeridiaf  trnd  the 

corpii'^cle*  to  po»weK»»  a  fertiHxinsf  tunclion. 

lh(*  Kftenmifia  have  usual  ty  been  conaideriid  motionloaa  or  IQ^ni- 
f««ttinif  oulv  the  Itrownian  niovetiient  comm»»n  to  all  miimt<»  imrttdea* 
CUS^iUJie  or  joorguuic  ^  but  Itxigiohii  oad  other  botoniaU  ftfiina  ut«i  tli«j 
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are  endowed  with  a  power  of  movement  from  place  to  place,  as  in  the  case  of 
the  antherozoids  of  other  Cryptograms,  and  also  with  a  movement  on  their 
own  axis.  Lortet  affirms  that  the  spermatia,  unlike  those  of  Mosses,  are 
inrtiienoed  by  induction-currents  of  electricity ;  the  spermatia  ranjje  them- 
selves in  lines  parallel  to  the  direction  of  the  current,  as  if  polarized. 
When  the  current  b  broken,  the  spermatia  disperse  over  the  field  of  the 
microscope. 

Affinities. — The  relations  of  the  Lichens  to  the  Funjri  are  exceedingly 
close,  so  much  so  that  it  is  difficult  to  discover  an  exact  line  uf  demarca- 
tion between  the  Angiocarpous  Lichenes  and  the  P\Tenomycetous  Fungi, 
Some  authors  combine  them  into  one  class;  but  as  a  rule  chlorophyll  and 
starch  do  not  present  themselves  in  Fungi,  while  the  gonidia  ol  Lichens 
are  coloured  ^reen  by  chlorophyll  and  they  contain  starch,  and  are  hence 
coloured  blue  on  the  addition  of  iodine.  Some  botanists  are  of  opinion 
that  Lichens  consist  merely  of  the  filaments  of  Funsi  implanted  on  the 
tissue  of  an  Alga.  Others  think  that  the  1 -celled  Aim,  whose  develop- 
ment is  like  that  of  the  gonidia  of  Lichens,  are  precisely  those  gonidia  set 
at  liberty.  Famintzin  says  that  "  zoospores  are  produced  from  the 
gonidia  of  Lichens.  Some  of  the  Lichens  are  truly  parasitic ;  but  the 
majority  are  only  epiphytic,  when  they  grow  on  bark  &c.  The  thallus  of 
Lichens  has  a  great  power  of  absorbing  moisture  from  the  atmosphere ; 
hence  the  plants  are  enabled  to  grow  on  exposed  rocks  and  in  other  dry 
situations. 

Dirtribntion. — All  parts  of  the  world,  but  forming  a  very  large  propor- 
tion of  the  entire  vegetation  in  the  higher  regions  of  mountains  ana  in 
polar  latitudes. 

Qualities  and  Uses. — ^fany  Lichens  are  very  nutritious ;  a  number  of 
them  yield  vahiable  dyes  ;  S4mie  are  medicinaf,  others  aromatic.  Among 
the  mort'  important  nutritious  kinds  are: — Ckufonia  ranf^femutj "  Reindeer 
Moss ; "  Ci'trat'ia  inIamUca,  Iceland  Moss,  and  C.  nivaiit ;  Vmbilicaria 
(various  8p<H-ies),  constituting  **  Tripe-d^^roche  *'  of  the  North-American 
himters;  lA'canora  eseultmta  (Tartary)  and  L.  affinin^  Sficta  nulmonariaj 
kc,  Fn>m  lA^caiwra  tartarea^  the  purple  dye  called  Cudbear  is  obtained ; 
Parmelia  parietina,  common  on  walls  and  roofs,  gives  a  yellow  colour; 
RitcreUa  tinctoria  (Meditprranean  and  Cape-Venl  Islands,  &c.),  R,  fu- 
ciformis  (Madeira,  Angola,  >radaga.scar,  S.  America),  and  R,  hypomecha 
an'  Orchil-weeds,  from  which  the  dyeinir  material  Orchil  or  Orcnel  is  ob- 
tained— litmus  being  obtainini  from  these  and  other  species  of  ItocceUa, 
Some  speci<»s  contain  a  considerable  quantity  of  oxalate  of  lime  in  the 
form  ofcrj'st^ds. 


Class  IIL  HYSTEROPHYTA  or  FUXGL 

553.  Thallophj-toa  growing  in  or  on  living  or  decaying  organic 
substances,  and  fnictifpng  in  the  air ;  vegetative  organs  or  myce- 
lium consisting  of  elongated  cells,  destitute  of  chlorophyll  and  starch; 
reproductive  organs  varied  in  form ;  spores  external  or  formed  in 
<i$ci. 

The  Fungi  exbilnt  the  greatest  simplicity  and  homogeneity  in  the  yege- 
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ci'llukr  filamentR,  conteining  no  colouring-matter,  and  appearing  in  the 
form  of  Bi tuple  filamenU,  or  of  fibres ,  or  of  nienflbrnnoft,  or  of  fr^atinoufi 
pulp,  or  of  ^Iritjulax  tuWreJen;  the  lutltT  eoiiditiou,  ind»?fd,  i*  hul 
tranfitorv,  and  nresent^  analojnes  with  the  formatit>n  of  tubtTR  from  which 
0hot>tj4  ullj mutely  ?pritip.  In  like  mAtimr  the  g-lobulnr  iiiWrele§  give  ori- 
gin to  a  HlaTiHmtoiifi  niyeelium,  Th<?  cloudB  lu  decayinj;  infugioti»f  tb© 
•*  miiHwn"  of  Mu.*hrtioni8T  the  wcwlly  or  rottony  luaa^eH  on  the  roofa  and 
wtillg  of  cellar^*,  the  p^latinoiis  nia>a  of  the  **  vinf^gnr*|)lftnt/'  all  present 
the  fiarae  ainiple  stnicturp  under  the  micpfcrope,  and  all  exhibit  tbp  Kama 
indefinitely  expanding  tnt>de  of  ^rrowth  from  all  free  ptiintu  ;  hence  it  re- 
ftnlts  that  tbev  have  no  deHnite  general  fonn,  and  spread  out  more  or  Imi 
widely  ftceordin^r  to  ejitemal  condition*,  dvinjf  away  by  depreea  in  tha 
older  central  ymrti*  of  the  ma^a.  Tbb  kimf  of  thulium  is  known  by  tha 
name  of  tnj/vrttum,  nnd  is  of  varying  duration  in  diflereut  ca-*eii^  ftnturtimra 
annual,  fructifying  only  once,  or ofteJier  in  dinVn^nt  hpeci*  i*.   It  I  :  ly 

only  capnble  of  iifrowth  when  it  receives  notiri^tbnient  from  Ik 

*tnnce»,  and  is  found  therefore  in  rich  vejretnble  mould,  decnyin^-^  (rjriiiuc 
matterf  or  paraisitic  on  living  plant*  cr  animals.     It  ia  alma*t  ilwaya 
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f5e«9,  Bomclimes  brownish ;  but  npith(»r  this  nor  any  other  port  of 
tlte  itTucturt'  ot  Fungi  rontmii.^  cblnmphyll  or  starch. 

The  rfproductive  oi^ans  of  Fungi  dilTt-r importantly  in  diiTert^nt  Orders , 
Th«  Piiupli^Ht  plant*  of  the  Cltu^s  are  included  m  the  Haplomvcetoiis  Fung^i 
including  the  MiUlews  and  iltmhi*!,  which  {^onsistof  «  flocculent  mt/teimm^ 
from  which  ari^  fre<^»  piinnU^  or  bmnched  filaments  of  inicro:*copic  dimen- 
sions, tenninntiiig  eilh«'r  m  tnft^s  of  free  spores,  home  mnply  or  in  chuina 
(li^'.  4fW,  B,  C)  tkt  the  ends  of  the  branches  of  the  filamentfi  {Trichosporeas 
and  ArthK»«pore»)t  or  in  little  mc&  ( tij^-.  41W,  I>)  filled  with  minute  gjjMirt^ 
which  escApe  by  the  bnr?^ting-  of  tht^  theca  (Cyatospowsie),  ITie  fructifica- 
tion of  the6«  planDi  nppcnr^  to  the  naked  eye^  when  in  masses,  like  pntehea 
of  delicate  powder  of  various  colours,  grey,  black,  yellow,  &c 

Many  Funm",  grtiwing"  in  the  substance  of  living  or  decaying  leaves,  barky 
&c.,  form  a  fleshy  or  horny  ma**:*  (ticepkicle  or  ftinttna)  at  some  pointa  on 
the  turfflce  of  the  myreliuTa ;  xmd  in  these  are  produced  cont^tiieular 
chambers  (pei-itheeia),  like  those  of  the  closed -fniited  Fiohens,  the  walla 
of  which  are  clothed  either  with  filaments  hearin^r  free  joints  sporea 
{fd.ylnApore*)^  or  vn^  tubular  aacd  {tbeofi  or mci )  containing  spores  in  their 
interior,  generally  eijrht  or  some  multiple  of  eipht  in  number,  and  fonried 
either  by  **  free'cell  formation,"  aa  will  be  explained  h»^Teaft«'r,  or  by  ^nh- 
di vision  of  the  parent  cell  ( Pj^Tenomycet4)us  1*  imp )»  ( Ither  Fungi,  nguin, 
have  similar  a«ci  or  stylo^res  oti  tte  outride  of  a  cup»shaped  or  cusbion- 
abaped  special  rteeptacle  (like  an  apothecium  of  a  Lichen),  ^attert>d  over 
a  more  or  leas  dUtiuct  stroma  or  commoH  receptade  (Di^comycetoua 
Funp), 

In  the  larp-er  Fun^  the  fruit  Fig.  44)9. 

aoquirea  more  complex  deve- 
lopment. In  the  Ajgarics,  the 
Mui*hroom  is  the  lar^e  fleshy 
fruit  ari,«in^  from  the  flocculent 
nivceliiim,  or  *' spawn"  (fig* 
4(  if> ) .  The  spores  are  prod u ced 
here  on  iittle  stalk*  (tteriffuM^ 
t4S)  sprin^injT  from  the  top  of 
ovoiil  cells  called  AottWiVif  which 
in  their  turn  proceed  from  the 
kjfttHnimHf  from  which  baoff^ 
down  the  **  izills  "  or  vertical 
pifttea  imder  the  spreading  cap 
(ni*  miK  B).  Many  thousand^ 
of  such  spopea  are  found  on  the 
trilU  of  a  single  Mu«(hrooni, 
The  ffills  are  replaced  by  tubu- 
"ar  or  stalk-like  procesaea,  or 

onvolutinl  laminiB,  in  dlied  genera,      Fungi  baring  this  stnictur©  are 
Oa*idic>sporous,  and  are  divid«Hl  into  two  groups,  Ectobaj^idiea?  and 
^'ndieie,  accordingly  as  the  baAidia  are  superficial,  as  in  Affarttus,  or 
J  within  a  conceptacle,  as  in  the  l*ufl-b  '^1^ '  T,ut>f9erfion}  and  tlieir 
ilHia.     Tb«  fruit  here  assumes  the  *bttpe  of  n  11,  which  at  first 

•ppaars  aoUd^  being  flUed  internally  bv  a  c*  '  Uuuinar  n^tctmv 

■nakfoita  to  that  under  the  pdleua  of  t£e  Aganca,  but  cloavly  compact^ 


Tli«  HaabrooiQ  (A^ariemM  tmmmmivtii)i—k,  fWfl, 
■hawing  th«i>  «>Tpaaiidii  from  w«  «*to«,  und  ^^^^\ 
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and  sbiit  iip  in  a  sac  (pentfium)  analo^jir^ut  to  that  oriclosing  tbt*  ronng 
Mushroom,  Thi?  laiiiinip  piNuluee  htrnduMfHtrt's ;  and  th**^*  il*>c»vawaT9o 
m  to  leftvf*  the  «pore^  fh*o  m  a  pulvfTuk*nt  tima«  in  the  int<'rior  of  the 
bnll,  whk'h  thp'n  appears  like  a  ieatheni  sno,  ami,  ImrMinp,  di*ehar)?©8  the 
spor»?s  in  the  fonu  of  a  chiuij  i if  dust — wheiire  the  name  of  the  plants. 

The  family  of  which  the  Truffle  is  hji  example  bnur  fniit  Inmeath  the 
itirfnce  of  the  soil  in  tvhieh  they  grow;  and  althoutjh  they  hear  some  fe- 
pemblance  to  the  PnHr-hiill^,  their  «trueture  didern  in  er**eiitial  respects* 
They  also  are  globular  or  irn'^'ular  bnlU,  the  interior  composed  in  like  • 
munner  of  convoluted  laminiEf  which  ^\\%»^  a  niarWed  nppeo ranee  when 
they  are  cut  acroft^ ;  but  they  do  not  produce  }HmiUnnfmrt'»  \  frfiui  their 
spfirigeroiH  him  inn*  arise  itAei  or  sp^^re-saes,  producing?  ^ponis  ia  their  in- 
terior; anfl  the  ultiniate  fate  of  these  is  not  to  be<.'ome  frvH?,  dust-like 
imrticleH,  hut  t«»  1m^  net  fi'ee  by  the  rotting  away  of  ihe  wbol«  parent  tuaai. 
There  i*  no  /tert^iium  in  this  cfise. 

The  "  spores  **  prodtit-ed  in  the  manner  iihovtr  indicated  are  probably 
more  nearly  onu|o|j;ous  tn  liud*  than  to  reprmluetive  c»rjriins  fnnued  fn>ra 
sexual  ayency.  Acconlin^-ly  ns  these  spores  ftr»^  formed  withi»^  »  ^..^^K^^f 
cell  or  on  the  e:ctenor,  we  iinve  the  terms  tmilmjmre^^  a^  in  th»'  '^t 

OT  Pt/rrnomi/rftfM,  or  fj-o^pon<,  as  in  the  Bisidiosporeaj*     It^.  us- 

tin;irui-*he4  the  end o^ pore*  as  a/J^W^/m,  retaining  the  word  «;j«iv  for  the  ex<H 
spore«.  The  endospores  orsporidia  are  fonmnl  in  <uie  of  two  ways — cither 
by  division  of  the  parent  celU  or  by  the  formation  of  new  dnu^rhter  c^lla 
within  the  mother  cell  (free-cell  formation),  as  will  b*  mor».»  fully  explained 
hereafter. 

Recent  res<*arche8  make  it  prt»bable  that  various  forms  of  ao-ralW  spfuren 
observed  in  Fuutfi  h»vedifleh'atphy»*iolotjncal  importance,    So  n, 

calliMi  t^miftiti  (U^,  KW,  A),  appear  to  h^  orjransof  v<y**fative  |  n, 

like  the  jronidin  of  IJrljens  (p,  441 )  nnd  the  zoospores  of  Al;^^i(  { ^  viH)^ 
They  exist  in  the  fonn  of  «iunple,  ^dobular  or  ovoid  cells,  is^ilated  or 
asrjrrepitiMl  in  masses.  iSjvnidin  are  smal)  cariti<-«  or  conci<ptacles  con- 
tiiitiiu^r  tfiretubt,  bearing  o\  Old  or  sph^?rt»idal  cell*'  calh»d  Kttfittmttrtu,  la 
some  Funixi,  moreover,  a«*  iVnmonportt,  ztMn^porrx  like  thos«>  of  Al^  Have 
been  di^Jicovered,  contained  ori^ually  in  a  zotHjxn-anjjri-%  from  which  they 
escape  an<l  move  frt»m  phu:**  t<>  plaee  by  mean*  of  cilia. 

Other  of  the  structun**  met  with  amonjr  Fun^ri  appar  Ui  rcpr*»«eiit 
distinct  nexes;  tiius,  in  addition  to  the  »|)orps,  U!*uaUy  so  called,  and  the 
**  sporidin,'*  the  followinjr  have  aUo  been  ob»<*«rved  in  various  Fungi  :— 
Anlhrridin,  or  cystidia,  of  originally  thr»*a<l'like  form*  but  nf^r^rwnrds 
dilated  at  the  summit,  And  detached  from  the  mycelium;  th*  "f 

thene  botlies  hiu*  not  been  definitely  ascertiiined.     Sprtinatia^  t  .*{ 

fdmple,  ovoid,  stmig^ht,  or  currocl  cells,  contained  within  a  conci  ptack-  or 
iipermo^ni\  and  thus  pre^iuniHl  to  have  cl«»4e  relationship  to»  if  not 
ilentitv  with,  the  ntvloxpor^s  above  de»4Tib«'d.     /r.  mundi^  or 

oval  ci^]\  witurtted  at  the  extren»itv  of  n  tilamiintou  ].i  nr  deve- 

loped on  the  sides  of  two  subdivismnsaf  the«ime  brnm  j!,  l  h  npprr.\i- 
mate  and  join  one  another  t^  form  ft  siuirle  cavit}',  or  r//'/  ,  .  ,  ,  ,  ,  ,io* 
tainin;^  a  Rintrb*  Kpir»\     This  proee^*,  analogous  to  that  criil*  4  ^n 

ftznong^  Alprn^,  has  only  K'en  observed  in  Sf/zt/t/iff*  and  one  m  -  r 

ireoera.     Something  of  a  similar  character  ha^  btM?n  ob*M?r\ed  1,   i ue 

ia  I^Bsisa  confiutm.     Oa^nia  are  globular  bodice,  tilled  with  grmniilar 
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matter,  which  ultimately,  after  contact  with  the  antheridium,  formed  on 
another  branch  of  the  wime  mycelium,  agirreprate  into  small  globular 
masses,  or  oospores.  These  structures  are  found  in  &iproie(/ma,  a  plant 
included  by  some  under  Algte,  but  placed  by  J)e  Bary  in  Fungi,  and 
wherein  small  tubes  like  pollen-tubes  may  be  seen  passing  from  the 
antheridium  into  the  interior  of  the  oogone.  Mid  determining  the  formation 
of  the  oospore. 

As  many  of  the  bodies  which  have  thus  received  a  distinct  appellation 
are,  in  all  probability,  inen»ly  slight  modifications  of  one  and  tne  same 
organ,  it  is  very  enibarrassing  for  the  student  that  they  should  have 
received  differ»?nt  names.  Doubtless,  as  the  functions  of  these  bodies 
b«»come  more  clearly  asc(?rtuined,  Cryptogamic  botanists  will  be  content 
to  follow  the  example  of  those  who  study  the  higher  plant^  and  call  all 
organs  exennsing  the  same  functions  by  the  same  general  name,  qualify- 
ing it  as  may  be  neceS'^nry.  The  complexity  is  increased  by  the  fact  that 
one  and  the  same  species  may  develope  at  one  time,  or  at  different  times, 
the  various  rt^productive  IxKlies  above  described.  Hence  numerous  spe- 
cies and  genera  have  been  described  as  distinct,  having  been  founded  on 
the  presence  of  orgiuL<4  now  known  to  belong  to  the  same  plant  in  different 
phases  of  its  existence. 

Fungi  live,  for  the  most  part,  on  dead  or  decomposing  organic  matter, 
or  on  living  tissues.  1  lence  M .  de  lUry  divides  Fungi  into  two  Classes,  the 
Saprophytes  nnd  the  Parasites ;  and  these  latter  are  epiphytes  or  ento- 
phytc**,  accordingly  as  tlioy  attach  themselves  to  the  surface  or  develope 
thtmiselvt's  in  the  interior  of  the  tissues.  The  spore  of  the  parasite 
germinates  externally,  and  thrusts  the  delicate  filaments,  formed  as  a 
result  of  its  p»rmination,  through  the  epidermis,  either  through  the 
stomata,  or  directly  through  the  epidennis,  as  in  the  mould  producing 
the  Potaito-disea«*e.  Kach  sp<»cies  of  entophyte  is  peculiar  to  a  particular 
plant,  and  pt»netrates  it  at  a  dt'tinite  moment,  and  by  an  organ  specially 
provided  for  the  purpose.  Thus  Do  l^iry  asserts  that  the  "white  rust*' 
HO  conmiou  in  (^rucifl*rs  is  only  intro<luced  through  the  cotyledons  at  the 
time  of  gt>nniuation.  I^piphytical  Fungi  spn»ad  over  the  surface  of  the 
plant  on  which  they  gr«)w,  and  al)stract  the  juices  therefrom  by  means  of 
very  small  dilatations  of  the  tilnnifuts  acting  as  suckers.  Other  para- 
sitical fungi  atli^ct  animals,  sometimes  as  a  result  or  consequence  of  ill- 
health,  while  at  other  times  the  fungous  growth  its(>lf  causes  the  diseasei 
as  in  the  '*  fungous  foot  **  of  India,  the  silkworm-disease,  &c. 

554.  The  classification  of  the  Fungi  is  a  subject  of  great  com- 
plexity, and.  from  the  multitude  of  forms,  and  the  variety  of  con- 
ditions exhibited  under  each  typo,  it  is  extremely  difficult  to  establish 
really  natural  groups  ^nth  definite  characters.  Many  systems  exist, 
almost  every  writer  who  devotes  especial  attention  to  these  plants 
mo<lifying  in  some  way  the  systems  of  his  predecessors  or  contem- 
poraries. It  sei>ms  evi<lent  that  we  cannot  rely  on  the  condition  of  the 
spores  alone  for  the  discrimination  of  large  groups,  and  it  is  scarcely 
p^issible  to  classify  by  the  polymoqihous  fruits ;  but  the  conditions 
of  the  fniits  seem  to  us  the  natural  basis  for  the  classification  here, 
where  the  thallus  takes  the  same  simple  form  of  a  cottony  mycelium 
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throughout  the  entire  class.  In  Be  Bary'a  clnsaificationj  which  is 
the  most  receutt  tlie  Fung;i  arc  divided  iuto  four  main  auhdivisions 
and  thirteen  Bceondary  ones  as  follows: — L  Piujcotmfcetes,  iueltidiog 
the  Sftprohffnirxw^  IWarw^porefE,  and  Sfueorinecp ;  2,  HtfpodirnUAT^ 
inchidinjoc  the  Vre*fiii^m  and  Ustllaghxem;  3«  Busidiornfiretes,  com- 
prising the  Trfjn^Hinetf^  HifmenomjfCfUs,  and  Gantronti/Cftfjn ;  4.  Axco* 
nii/r///^,  unrlcT  which  head  are  included  the  Frotomyceits,  Tiiheraccm^ 
Onffffut^fr^  Plfrenomifc^ftSf  and  DtMcomf/cetes, 

In  the  former  edition  of  this  work  Professor  Henfrejr  proposed 
an  arrangement  of  a  simple  nature^  and  which  is  as  natural,  or 
more  so  than  other  arrangement  proposed  before  or  since,  for 
which  reanon  it  is  retained.  In  it  the  Fungi  wtre  distributed  into : — 
L  Botrt/tacefF^  the  Order  with  fertile  cellular  filaments  (Jhcei)  arising 
directly  from  a  floeculent  mycelium  (p.  445) ;  2.  Spfurrktcem^  the 
Order  with  a  stroma  or  c^mrtion  receptade  on  the  mycelium,  bearing 
pfnth^4ia  or  apofh^ria,  like  the  Lichens  (p»445);  3.  Krtf^inre^, 
those  witfi  a  hi^rlily  developed  commmi  retepkich  iirisinf?  from  the 
rayceliura,  and  |?rowiii^  by  piTipheripal  development,  bearing  hatirtuh- 
gporrx  or  astosporrx  over  more  or  lei*s  extensive  tracts  of  the  surface. 
In  Tuhtrftr  (TnifHes)  this  receptacle  is  developed  into  a  tul)ercular 
mass,  formed  of  a  convohited  structure  with  the  Rporiferous  layer 
turned  inside.  4.  Affnriracfir,  in  which  a  more  or  less  complex 
common  reerptarl^'  is  originally  developed  in  a  large  sac- like  case  or 
perlfintm^  and  cither  bursts  out  in  a  perfect  form  when  n\\Q  (Af^ricus 
and  Phalhtu),  or  decays  and  frees  its  spores  within  the  pendium 
{Lycopenlon  *tc.). 

Ordeb  CLXXX.  AGAmCACEJi;. 

{ImMk^  moH  of  the  JTi/mmotnjfetim  tmd  Gasferontifcete*  ofFtic^  amd 
the  BamtHoipcreeg  of  L^veill**.) 

555.  Diafpioins. — (Fig,  469,  p,  445,)  Fungi  Tcgetating  by  a  fioecu^ 
lent  t  hall  a  8,  from  which  arise  more  or  less  flesbj  fruits  which  pO88€i0 
an  outer,  single,  or  double  coat  ( pfridium)^  rarely  remaining  adherent 
to  the  indehbcent  fruit,  usually  bursting  at  maturity.  PrridtHm 
enclosing  the  fnietifying  ti.*«ue  {(fleha),  which  formi  a  eommon  f#- 
tfpUtcU,  subdivided  into  numerous  laminie  {^i^,  409,  B)  or  convolu- 
tions, or  excavated  into  chambers,  on  the  walls  of  all  of  which  th# 
spores  are  deTeloped,  either  on  hmidia  (C)  or  in  <Mri,  The  rtctpinch 
either  burets  forth  out  of  the  pertdium  when  mature,  and  by  ex- 
pansion eipose^i  its  sporiferous  laminnf,  or  it  deliquesces  and  is  totaUy 
abiK)rhed  before  the  bursting  of  the  pendium,  leaving  this  filled  with 
free  spores ;  or  it  gradually  decays  with  the  adherent  indeluflcent 
peridinm* 
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Illustrative  Grnbra. 


Tribe  1.  AoARiciEJB. 
Ajraricus,  L. 
Boletus,  DiU, 

Tribe  2.  Phallejb. 
Phallus,  X. 
Clathrus,  Mich. 

Tribe  3.  Podaxinik.k. 
Secotium,  Kze, 

Tribe  4.  Nidularie-b. 
Gyatbus,  IlalL 


Tribe  6.  Trichooastrrs:. 
Lycoperdon,  Toumef, 
Bovista,  DiU. 

Tribe  G.  MYXooASTREiE. 
Trichia,  ^o^ 
Stemonitis,  Gled, 

Tribe  7.  IItmenanoiejb. 
Hymenangium,  KloUch, 

Tribe  9.  Onyoenejb. 
Onygena,  P. 


Affinities. — The  question  of  the  relations  of  the  tribes  of  this  Order  and 
of  this  to  the  other  Orders  of  Fungi  cannot  be  deeply  entered  into 
here  ;  but  the  principal  fomis  may  be  briefly  noticed  in  a  general  manner. 
These,  like  all  other  rungi,  grow  from  a  flocculent  mycelium,  commonly 
known  as  ''  spawn.'*  In  Af/ancuSf  the  fruit  appears  at  first  as  a  roundish 
body,  the  voiva  or  peridium,  which  bursts  and  gives  exit  to  the  "  button," 
connisting  of  the  stalk  supporting  the  still  closed  pileus,  its  vertical 
sjwriferous  plates  covered  by  the  inner  peridium,  which  splits  away  as  the 

f  ileus  expands,  leaving  a  portion  on  the  stalk  in  the  form  of  the  aftmdus, 
n  BoletuM  the  peridium  is  very  fugacious.  In  Phtdlua  the  volva  is  mgre 
strikingly  developed,  and,  when  it  bursts,  the  common  receptacle  expands 
into  a  column  with  the  fertile  surface  at  its  head — in  dlathrw  into  a 
wonderful  coral-like  network  of  fleshy  substance  with  the  spores  adhering 
to  the  bars.  Potlariniect  are  a  kind  of  PuflT-ball  in  which  tnere  is  a  more 
or  less  distinct  central  column,  comparable  to  the  stalk  of  the  pileus  of  an 
Agaric  before  this  bursts  out  from  ita  "button"  condition.  In  NiduUirietB 
the  peridium  opens  into  a  cup  and  exposes  a  number  of  little  bodies  formed 
by  the  breakiug-up  of  the  reeeptacular  mass  (ffleba)  into  separate  recep- 
tacles. Tnchotjantrerr  are  Puir-balls  in  which  the  entire  sporiferous  tissue 
in  the  peridium  decays,  leaving  only  the  spores  (or  fllamentous  fragments), 
before  the  peridium'  bursts.  Aft/.roffag(rrit  are  little  plants  which  reppe- 
st»nt  on  a  small  scale  the  conditions  of  Clathrwty  Lycoperdon^  &c.  Hy^ 
mf'tiaufjivcr  approach  the  Tuhervtr  in  the  next  Order ;  they  are  Tniflies,  or 
unchTground-fruiting  Fungi,  whose  fruits  may  be  compared  to  Lycaptr^ 
don,  but  remain  solid  and  w^t  free  their  spoK»s  by  decay.  Tuberea  differ 
fnmi  all  the  plants  of  this  Order  both  by  tue  absence  of  a  peridium  and  by 
forming  the  spores  in  sacs  or  asci.  All  the  Ayariciete  form  their  spores  on 
btmdia,  grouped  in  fours. 

Diitribation. — Abundant  in  all  parts  of  the  globe  upon  or  in  soil  con- 
taining decaying  vegetable  or  animal  matter,  also  upon  decaying  woody 
trunks  of  tre«'s,  ^^c. 

Qualities  and  Uses. — The  fleshy  fruits  are  formed  of  a  tissue  which 
is  ver%'  nutritious;  and  in  the  absenct*  of  noxious  secretions  they  are  very 
exc<'llent  articles  of  food.  In  this  country  they  are  rather  used  as  luxuries 
than  necessities ;  but  in  Italy  thev  are  largely  consumed  as  solid  food ;  and 
in  Australia,  Tasmania,  Tierra  ^el  Fuego,  and  other  fMurts  of  the  globe, 
where  cultivation  of  the  soil  is  not  practised  by  the  natives,  they  fonn  an 
important  item  in  the  means  of  supporting  life.    The  best-known  whole* 
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eome  kind  is  A^armt^  camjiexirU^  tho  common  Mushroom ;  but  many 
other  species  of  Agaric  art*  al^o  fit  for  frnxl,  as  A,  (Mir{n»tt<*,  A,  pmrrrtM^ 
A*  Gmrtfii^  &c.t  *w  also  Boktu^  etMi-t ;  while  t\  mtmher  of  >*pefi*^^  of  Affa* 
rtcfiM  (mostly  such  m^  art*  bright! v  ctfhioivd)  nv^  n<»3tioas  or  i^uspiciaua,  iw 
A. piperaluji.  A,  racJmdes^  kc.  1\(ie  kinds  of  AffarieuH  and  allied  ^-eoem  not 
oaten  are  conimonly  kiKt^^Ti  by  the  gt'tif  ml  tjiimt*  of  **  1\Hid?*U»oU,^'  Their 
peculiar  mode  of  jn-owth  in  pasture**,  prodorinjir,  by  their  remains  acting 
tts  a  manure^  annular  mark^  of  liixurirtut  growth  <if  ^*a.^<>>  called  **  Fairy- 
rinfrH,*'  result-*  frmn  the  radintiu]?  j^rowth  of  the  subteiTaiiean  mycelium 
or  ^pawn.  PhftlJitJt  and  ClHthrum  are  jirenera  of  ven'  curious  structure, 
remarkable  al«o  for  the  excessively  offensive  stnell  ditfuiiHl  when  the 
peridium  bursts,  and  the  receptacle  expantls,  Afjancun  {Aimfnitn)  tmt*' 
caruvi  is  a  poisonous  species  which  p«»s,^**e9  nnrcotic  and  iuto\it*atinjsr 
properties;  the  Putr-baUji  ( Lt/rof»er(ion  kc.)  appear  to  po*si*4«  u  pnncip|«5 
of  this  sort  in  a  volatile  condition,  m  the  fumes  from  their  combustion 
have  ft  stupefyini?  effect*  Lycopenhn  fjitjnnteifm^  however,  when  yoiinj?, 
mnd  snowy  white  in  eolour,  ia  one  of  the  best  of  the  eflible  Fun^*  * 
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(Inch/dirtf/  part  of  Ifi/mettmnt/tries,  of  Dtseiimi/eet^^  and  fjf  Gpmiom^€eU$f 
Fries,  mid  i}f  BmliHotpureft  ami  TfitK^mrea  ofh^veHU,} 

550.  Dhtfjnoiu, — Fimsi  vegetating  by  a  flocmilent  thallus,  pro- 
ducini?  on  any  part  of  the  surface  nioro  or  la-^s  fleshy  common  rt- 
crpfncki!,  devoid  of  prridium^  somotimes  perennial  and  increa»ing 
continually  in  diameter,  Iworing  on  their  sinrfaee  crowded  hasidi^ 
/mo?y.f  or  Himple  f^ttftosportu^  or  cusei  containing  free  spores  ultimately 
discharged  mth  elaeticity. 


i 


Tribe*  L  P(Ji.yroiiK^. 
MeruliiL^,  Hath 
Pol}-poniA,  Mirh> 

Trib«'2.  ITvnxR.u. 
Hydnum,  L, 

Tribe  'i  AimicrLAiirE*. 
Cyphello,  Fr, 

Tribe  4*  TiBKRKja, 
Tuber,  Mick. 


Tribe  5.  Hkltrix&b. 

Hehidla,  /^ 

Jlorcliella,  2>ia, 
Tril>e  tl  TliF.MFtJ4LA. 

Treniella.  JJitL 

Kxidia,  />. 
Tribe  7.  CLAVAanuB. 

C'lftvariftt  J^- 
Tribe  8.  Is  Ant  !£.»:. 

Isaria,  lliU, 


JJIiiltlc«i — The  relationB  of  thi*  group  are,  in  the  tirst  ph 
AgmricfBf^^  the  PitltfpotY<p  biding  aa  it  were  receptacle**  of  Affa 


place,  with 
iffarirus  or  //o- 
ififtg  without  a  p*^ridium  ;  thty  are  renjarkahle  for  the  fniit-orgHn  being 
of  perennial  dumtioij,  increa.<*intr  hv  grailunl  developmeat  ftt  the  maririn*- 
The  HfftiHrfT^  Attricttlftiitftjp^  TremeJlt^r^  and  Vfnvari^^  nre  «ll  n4i.t9d  in  th«^ 
**—?  direction,  the  nuked  common  r»-H^eptat le  exhibiting  Tiuytug  met»- 
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moiphoses  characterizing  the  particular  groups.  HelveHea  are  eflpecially 
distinguished  by  the  ditieri'nt  mode  in  whicn  the  spores  are  developed, 
being  as*co8porous,  in  which  they  agree  with  Tubererpf  which  may  be  re- 
garded as  Polyporea  or  Tremeileoi  with  the  fertile  layer  of  the  receptacle 
turned-in  to  line  a  complicated  aeries  of  connected  chambers  formed  by 
convolutions  of  the  muss.  Isarieoi  are  probably  rightly  placed  here, 
forming  a  link  between  this  group  and  the  filamentous  Fungi. 

Dlstribation. — Universal,  on  decaying  vegetable  matter,  producing  decay 
in  damp  situations. 

Qualities  and  Uses. — Jjittle  value  can  be  attributed  to  this  Order  on 
account  of  useful  qualities  ;  some  of  them,  however,  are  eaten,  especially 
the  Trulfles  and  Morels.  Morchella  escidentOj  the  Morel,  is  imported  from 
Italv  as  an  article  of  luxury.  Tuber  is  the  genus  furnishing  Truffles,  which 
are  Iiighly  esteemed  for  their  peculiar  penetrating  jQavour.  Tuber  (tdivum 
Is  a  British  species,  but  it  does  not  attain  a  large  size  with  us.  T  mela- 
nwtjwrnm,  mttf/n(itum^  ttuKschatumj  &c.  are  also  used ;  most  of  thase  im- 
ported from  France  belong  to  the  first  of  these  species.  The  Polyporem 
have  a  great  celebrity  on  account  of  the  terribly  destructive  powers  of 
the  myc«*lium  of  various  species,  producing  what  is  commonly  called 
"  dry- rot  "in  timber.  The  tilamentous  threads  of  the  mycelium,  corre- 
sponding to  the  cottony  **  spawn  **  of  the  Mushroom,  insinuate  themselves 
into  the  interstices  of  Ihe  hbres  of  wood,  and  e-xercising  a  solvent  action 
on  the  substance,  break  do^vn  and  assimilate  the  tissue  until  the  solid 
ma-is  is  entirelv  destroyed.  Like  «)ther  Fungi,  these  grow  most  rapidly  in 
damp  and  coutmed  air;  so  that  the  ** dry-rot"  is  really  a  r/rtmy)-rot,  resulting 
fn)ni  the  timber  being  too  clos<*ly  shut  up  from  the  atmosphere,which  would 
keep  it  in  a  drv  state  and  not  allow  the  growth  of  the  Fundus.  We  see  an 
illustration  of  this  in  the  decay  of  posts,  beams,  &c.  wnere  they  enter 
damp  earth,  at  joints  whore  damp  lodges,  or  when  they  are  covered  up, 
while  green  and  wet,  with  paint  or  other  impervious  materials,  while  un- 

Sniiiteil  timber  expost»d  freely  to  dn'  air  does  not  suffer.  The  common 
ry-n)t  is  pnMliiced  by  McruUm^  Vimtator^  M,  lacrymann^  and  Polyporus 
(hstnu'tor ;  they  frequently  extend  wi<lely  in  the  form  of  invisible  myce- 
lium without  fniitinp  when  they  attack  timbt^r  constnictions  ;  their  fruits, 
t)ften  of  verj'  lui*ge  size,  are  develooed  sometimes  very  rapidly,  from  parts 
of  the  mycelium  which  come  to  the  surface  of  the  wood ;  such  fruits  of 
Pubjpori  and  Tholephortr  are  very  common  on  rotten  posts  and  trunks  of 
trees.  The  fruit  of  PolyporuA  ^qummmts  has  been  found  more  than  7  feet 
in  circumf'Tonce,  and  weighing  M  lbs.,  the  whole  the  growth  of  a  few 
week?*.  The  solid  leathery  substance  of  this  fruit  is  cut  into  slices  and 
dried  and  used  for  making  razor-strops ;  that  of  P.  fomentariut  is  made 
into  **  Amadou  "  or  German  tinder,  by  beating  it  into  a  kind  of  paste, 
soaking  it  in  nitre,  and  drying  it. 
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Order  CLXXXIL  SPILKRIACEJB. 

(Inditduiff  part  of  Duinomt/Cffe.^  and  Ptjrenomtjcefes  o/Friee,  and  of  the 
Thecasporeie  and  Ctinoaporeec  of  LeTeill^.} 

557.  Diagnosis,— Fnn^  vegetating  bj  a  flocculent  mjf eliiim  (often 
parasitic  on  plants  or  even  aniiuiil8)»  producing  a  naked  common 
rftfptnch  of  more  or  less  horny  texture,  which  bears,  either  in 
dtrtinitcly  formed  groups  on  its  outer  snrfnce  (receptacJt-^)  or  on 
the  wfilli*  of  chambers  excavated  heneath  the  surface  and  ultimately 
open  externally  (conreptachs),  spore- sacs  containing  free  »pore« 
(rtxci'),  or  (hy  adherence  of  the  spores  to  the  wall  of  the  parent 
cell)  rows  of  separable  sporidui. 


iLLUflTBATrVK  GeNERA. 


Tribe  L  RpF.BntK.«, 
8phmria,  Z. 
Ilypoxylon,  Bull, 
Cortliceps,  TuL 

Tribe  2.  Pit  A  cm  TEA. 
Tympanie,  IW* 
Ceoangiuinj  Fr, 


Tribe  *1.  I'^iiEniNKJr. 
Piiccinift,  Pers. 
j^cidium,  GmcL 

Tribe  4,  r*FJ{tfti'ORR«. 
Ery^iphe,  IMte.JiL 


Afflnltlea. — The  relations  of  .*J>A<rnW  and  Phatidiett  with  Lichens  m 
Fo  clo*i+i  that  it  i»  difficult  to  point  out  any  jfood  distinctive  cbamctert 
b*^yond  the  ab8eDce  of  chlorophyll  in  the  VhaJlns  of  thia  OFd»'r*  They 
p(»;*«o!ii*  j<iniiliir  reproductive  or^uiia,  the  spores  being  formed  in  recrptncltt 
ajid  amceptaelrn  cttrrcsj^iondinp:  re^pecti^icly  to  the  apMtcia  and  ijcnthefia 
of  L5c!ifmH,  containing  either  nporfi*  in  asci  or  stylosiporcs  (mt'tiimorpho#t»H 
of  the  Mnic  structure)  which  both  occur  nl»o  in  Licherift;  and  tper- 
nio^''iiiua  willi  ^perniatia  are  formed  exactly  in  the  same  wny  %a  ui  th*t 
Order.  In  Sphttrittt  the  receptacle  ia  well  developed,  lets  io  in  Phaet- 
difi€f  luid  niertdy  forming  a  more  or  leu  dbtinct  perithelium  to  the  eoa- 
oi*ptacle«  in  Uredineae  and  PeriMporeif. 

mstrlbtitioii. — Universal;  but  moflctly  parotitic  or  upon  dead  orgtmiie 
structures. 

Qnalttin  and  Ums. — Thf>  ^^ti*«c»**of  thei^e  plants  nre  not  euch  as  we 
are  accustomed  to  comprehend  under  that  name,  *iuce  they  reft?r  to  the 
p3i»er»l  9<:heme  of  creation  and  not  to  human  requirements  ;  aoiiM  of 
them  are,  indeed,  aniung  the  ne^ts  of  cultivatioD,  in  particular  instaocM 
cftpable  of  doinjr  enormous  mischief,  Sphi^ririf  attack  living-  and  d«ttd 
organic  bodies ;  Cordicepn  purpurnt^  which  attacks  the  young  pistila  of 
Rye  «nd  other  Graai*e»,  developer  its  mycelium  within'  the  ovary  Into 
a  wdid  masSf  which  forma  the  *^  Brgoti"^  so  well  known  for  its  poiaon* 
ous  properties;  the  receptacle  grows  up  >  ^  -  ntly  from  thia,  after  it 
has  fallen  from  the  ear  oi  the  Rye.     Cor*^  ii*ii,  cnttmivrrkma^  and 

other  species  attack  the  botlies  of  living  c,i ,  , -,  and  gradually  destroy 

a/i  th0  iotemal  partSi  and  fill  the  skin  with  a  solid  mass  of  mVc^iutn, 


I 


eTXNOBPOB^.  458 

which  after  a  time  sends  up  a  filiform  or  clavate  receptacle  bearing  the 
conceptacles,  as  in  the  Ergot  Fungus.  Spharia  includes  numerous 
species,  with  less-developed  receptacles,  growing  upon  leaves,  wood,  barky 
&c,  of  trees.  Hypoxyla  grow  upon  decaying  wood,  probably  exerting  a 
destructive  action :  when  they  are  placed  in  situations  unfavourable  to 
the  production  of  fruit,  they  often  form  larffe  amorphous  masses  of  hard 
fungoid  substance,  sometimes  described  as  distinct  kinds  of  Fungus  under 
the  name  of  Sclerotinmj  Rhizomorpha,  &c.  The  Phacidiea  grow  on 
vegetable  bodies,  chieflv  those  decaying  after  the  completion  of  their 
vital  function,  as  on  fallen  leaves,  bark,  &c.  The  Ureaine<e  attack  the 
leaves  and  herbaceous  organs  of  living  plants,  their  mycellium  ramifying 
in  the  tissues  beneath  the  epidermis,  and  pushing  out  peritheda  (or  con- 
ceptacles)  throu«:rh  the  latter  at  various  points ;  they  constitute  some  of  the 
most  noxious  vegetable  pests  of  airriculture  and  horticulture,  Puccinia 
graminis  forming  the  "  Mildew  "  of  Wheat,  the  stvlosporoua  forms  of  the 
genera  of  this  same  tribe  (known  as  species  of  X/redo)  constituting  the 
**  blights,"  **rust«,"  &c.  of  com  and  other  cultivated  plants,  Coleamorimn^ 
the  *'  white  rust "  of  Cabbages,  &c.  &c.  Among  the  rerisnorect,  Erysiphe 
includes  a  number  of  epiphyllous  Fungi,  the  mycelium  ol  which  spreads 
over  the  surface  of  living  leaves,  forming  a  cotton}'  web  obstnicting 
growth  and  respiration,  reproducing  itself  on  an  enormous  scale  hycomdia 
or  detached  terminal  cells  of  branches  (Oidium),  as  well  as  by  spores 
formed  in  conceptacles.  The  Vine-mildew  has  been  referred  to  this 
tribe  under  the  name  of  Oidium  Tuckeri;  it  appears  rarely  to  produce 
perfect  fruit. 


Order  CLXXXIII.  BOTRYTACE.E. 

{Including  Ilaplomgcetes  of  Fries  (=  ITyphomycefes  and  Physomycetes), 
Cystoporrttj  TrivhoAjMrvte^  and  Arthrosporece  of  L^veille.) 

r)58.  Dlar/nosis. — (Fijr.  4r)8,  j>.  444.)  Microscopic  fungi  vegetating 
by  a  tloceulciii  thallus,  often  parasitic,  of  which  the  filaments  rise  up 
directly  into  simple  or  ramified  pedicels,  bearing  at  the  extremity 
(or  the  ends  of  their  branches)  a  free  spore,  a  chain  of  spores 
(fig.  40S,  »,  c),  or  an  cxi)anded  cell  filled  with  free  spores  discharged 
by  dehiscence  (fig.  4(38,  d). 

Illustbative  Genera. 

Tribe  1.  Axtennarie.!;.                ;  Tribe  .3.  Mvcedine^. 

Antennaria,  Corda.                   \  renicillium,  Z*. 

I  Asp«'rjillus,  MtcA. 

Tribe  2.  Dkmatika:.  llotrjtis,  Mich. 

Cladosporium,  Lk.                   \  Tribe  4.  .Mucorejb. 

Deinatium,  P.                           \  Mucor,  Mich, 

AAnitiM. — The  filamentous  Fungi  or  "  Moulds"  are  connected  with  the 
Orders  with  a  naked  receptacle  by  the  relation  of  Dematiea  to  Isariettj 
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wHIe  tlie  Ant4*nnariea  are  probably  allied  to  the  conceptibcular  Txljs^ 
through  I^nxjK^rtf^.  In  Afdntnmu'tp  the  fiocculeiit  mvcelium  is  hi^h^^ 
develupcd^  and  tlie  spore-fruit  is  product'd  at  once  from  it»  the  par**nt- 
cf^ll  of  the  eport^  being  surrounded  by  ft  kind  of  falfw^  prithtchtm  growing 
up  over  it  in  the  form  of  cellular  tikuienU,  In  Uftnativft  the  mvceliuM 
is  little  developedj  and  the  pedicfr-U  beariufr  tlve  sporen  are  rigid  And  dark- 
cuIour«^d :  they  are  not  {-bftrly  uticleri^toiHl  at  presit^nt.  In  A^fm^finet^  a 
floccideut  mycelium  sends  up  solitary  piimple  or  branched  iiliiment^  with 
the  free  poiulfi  tipped  with  a  i^ing^le  snore  or  chHins  of  ^ores  falling  off 
when  ripe;  the  mycelium  is  abo  fretdy  increaj**?d  by  coniiiia^  con.*ir^riug  of 
globular  or  oval  juints  of  the  myeelium-lilamentj*^  fullin|.'  apurt  in!^t»*ad  of 
growing  out  into  flocks.  In  Miicor  the  fertile  pedicels  are  tipped  with  a 
elobuJiir  cell  enclosing  a  rmmber  uf  minute  free  spon;.***  In  Sifzi/t/ife*  then? 
naa  been  obeerved  a  process  of  **  conjugation  ''  lilie  that  of  ^me  Algie. 

BlBtrlbution. — Ini^enstd,  forming  moulds,  mildews,  A:c» ;  oeeurring 
constantly  in  infurJions  of  organic  matter  and  even  chemical  solutions, 
as  **  mother/'  pro*lucing  various  fenneuta lions  and  deeomposition^ 

Qualities  luid  Uses. — Some  of  theae  insignificant  plants  are  of  vaM^ 
Utility  to  man  through  the  chemical  changes  which  tliey  pr«^hice  id  the 
awbsftances  in  which  they  flourish.  In  their  perfect  forms  they  pi^^ent 
tbem#*elves  as  moulds,  mildews,  kc.^  as  in  : — Maettr  MucedOf  tlie  comniou 
mould  of  pnBte,  &c, ;  Pmiciliium  f/lattcuntt  the  blue,  green,  or  yellow  mould 
which  equally  or  stiU  more  readily  appeara  on  decaying  v*l  "  ''  ib- 
etancea ;  Ai!>perf/ilhtM  yhttcm^  the  green  mould  of  cheese  ;  But,  >4p 

ft  brown  mould  constnntly  attacking  leaves  diK'Jij'ing  in  a  iijui-L  uimiv 
ji>here  &c.  The  rotato-fungus,  Ihttrtftk  tnftstom,  is  another  example. 
But  sonie  of  these  will  grow  extensively  and  increase  by  vegetative 
repHnluction  (by  rrw  ;</#>/,  or  isohited  cells  thrown  otf  by  b  odd  tug  of  the 
iiivcelinm »  to  an  almost  unlimited  extent  in  euitahl©  media  :  thu>*  /Vwt- 
cil/ium  tjiaueum  grows  in  saccharine  liquids,  in  the  form  of  tlorculent  at 
gelatinoa^  mft**eti,  constituting  the  curious  obp^t  called  the  \  inegar- 
pliiut,the  vegetation  of  which  converts  the  solution  of  sugar  into  viuegar. 
This  grows  at  ortlinary  teniperatiu'es,  Ther»?  is  every  rea.'^on  ta  believe 
that  tlie  Yen^t^pliint,  the  growth  of  wbicb  produces  the  "  fennentntion  " 
of  beer  and  other  Uquici*,  and  the  '*  working  ^  of  bread,  is  a  mvcelial  form 
of  Ptfiieilimm  gltmcum^  wholly  compo^d  of  rortidial  cells  which  never  grow 
out  into  tilament^T  but  bud*  continually  into  new  ctmidm  under  the  in* 
fluence  of  the  elevated  temperature  which  is  requisite  to  producw  this  fi*j* 
mentation,     llallier  considers  it  to  he  the  couidial  state  of  a  I^ptUAnjt, 


I 


(A  detailed  account  of  the  most  important  phenomena  exhibited  m  tlie 
development  of  Fungi,  Lichens,  and  Algte  will  be  found  in  the  **  Micro* 

fraphic  Dictionary.       In  the  systematic  study  of  the?*e  Classes  and  of  tlie 
*r>ptognmia  generidlvr  the  i^tudent  munt  have  recourse  to  Mr.  Berlceler^t 
'  Introduction  to  Cryptogamic  Botany/) 
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ARTIFICIAL  ANALYSIS  OF  THE  CLASSES  AND 
PRINCIPAL  ORDERS*. 

Series  I.  PHANEROGAMIA— FLOWEEINO  PLANTS. 

Div.  I.  Flowere    with    pistils    containing    the 

ovules  in  closed  ovaries Anoiosfermia. 

Div.  n.  Flowers  imperfect  and  incomplete,  con- 
sisting of  scales,  the  female  with  naked 
ovules,  on  the  margins  or  upper  face  of 
the  scales,  or  isolated GvidNOSPEBiaA. 

Div.  I.  Angiospermia. 

Claw  1 .  Cross  section  of  the  sUm  exhibiting 

one  or  more  complete  rings  of  wotxl  divi- 
ding a  central  pith  from  a  separable  rind 

or  bark;  haws  mostly  with  arbortscentlv 

branched  reticulated  ribs ;  calyx  and  corolla 

mo>tlv  *^-  or  4-merous ;  embryo  with  two 

opposite  cotyledons Dicotyledoxes. 

CluM  2.  Cross  section  of  the  ntem  exhibiting 

the  wood  in  isolated  fibn's,  without  distinct 

pith  or  bnrk;  Ivaren  mostly  with  parallel  ribs, 

or,  if  ri'ticulated,  with  the  secondary  ribe 

suddenly  smaller;  calyx  and  corolla  .S-uie- 

roas  (p<*nanths  appnri'Utly  (J-merous) ;  em- 
bryo with  one  cotyledon,  or  a  rudiment  of 

a  second  alteniate ' Moxocotyledoxes. 

Class,  1.    DiCOTYLKDOXES. 

Subclass  1.  Petals  dLjtinct,  free,  emerging 

directly  from   the   receptacle;   stamens 

hypog^nous A.  Thalamiflorte  (107). 

Subcfaits  2.  IVtals  distinct  or  cohen'nt,  hy- 

pogynous  or  perigynous ;  stamens  pi'rig)'- 

nous  OT  enigynous    R  Calyci/tone  (250). 

Sulx'las*  X  iVtals  coheriMit.  hy]H)g}'uous  or 

epigynous :  stamens  epipetuhms,  or  more 

ran^ly  hynogynous   C.  Vorollj/lortB  (202). 

Subclass  4.  Petals  absent,  or  fonning  a  green 

p<Tianth  with  the  sepals ;  sepals  green  or 

coloured,  sometimes  abortive D.  Incomjtltta  (306). 

*  The  Hrrangt*ment  in  the  following  Table  is  pur)>o«ely  made  different  in 
some  }mriioulars  from  that  ^ren  in  the  detailed  li«t  of  Orders,  so  as  to  increase 
the  >tuilent'9  fneilities  for  determining  the  Oder  to  which  any  {lorticular  plimt 
may  belong.  Ak  it  is  dratin  ui>  for  beginners,  it  refers  almost  exclu«iTdj  to 
Orders  or  representatives  of  Oruers  commonly  to  be  met  with,  cither  in  a  wild 
state  or  cultivated  in  gardens  in  this  countij. 
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A.  Tealamiflqhjz, 

I.  Placenttts  parietal. 
a*  Seeds  exalbumlnous. 

♦  Flower  re^iiiar. 

1.  Stamt'Q^  0^  tetj'ftdyDamous Cninftnp^  14* 

2.  8 1  aniens  iinruerotis  , , . ,      Ca/y/mridaotte^  15. 

3.  btameiia  equal    to  tlm  pelale,  or 

doubk    - *  * ,  *     Tamaricaeta,  22. 

••  Flower  irregular    Jte^tdac^ef^  ICI. 

&.  Seeds  albuminoiia. 

♦  Mower  irr^^giilar. 

1.  Staiueiiii  5     , VwherOf,  20, 

2,  Stamens  U,  diadelplioujs Funmriaccfe^  1»3, 

••  Flower  regular. 

1,  Sepala  2 , . ,  .      PttfHtveracr^,  12, 

2.  Sepab  '*,  /estivation  imbricated    .  .     Dtrnt^racett^  10. 
«i.  Sepala  o,  a;»tivatioti  coutort^Hi  ....     Vintaccft^  18. 

n.  Placentas  covering  tht*  dlsst^piment^ Xymphtraeettf  0. 

m.  Placentas  axile,  or  on  the  ventral  suture  of 
dmple  pistils. 
a.  Seeds  olbuniinouii,  with  a  straigM  embryo 
in  the  axis. 

♦  Fruit  cnTnpo«ed  of  eevend  neparate  carpeK 

1.  Flowers    perfectj    ptjutamerous    or 

tetranierous  ...  * ^  Hammtmhmeff  1. 

2.  Flowers  perfect,  trinieroosj  treue  or* 

shrubs. 

Leaf-buds  enrloiied  by  stipules, 

lestivution  iujbriooted  ......     Ma^noiufcetef  3. 

lA'HVi'.««  exstipulate,  a?ativation 

volvate Arumacf€^,  4. 

3.  Flowers,  through   abortiou,  dicU- 

noua MmBi^ermo(<r^f  5. 

•♦  Fruit  coin  nosed  of  1  c^i-pel,  anthers  de- 

hiiiicing  by  valves   Strbtnd^K9^,  8* 

•••  Fruit  two-  or  njany-ccllcd,  compoe«jd 
of  coh latent  caqM^ls, 

1.  Howt*r»  irre^ulnr,  perfect  ..,..*     IkdygtM^Mfm^  3^. 
2«  Mnwerw    regular,    diclinous    by 

abortion XardkoMylae^tf^  47. 

3,  Flowen*  regular,  perfect* 

Stamens  oppoMte  the  petals    . .      Vtiate^f  50. 
Blatueus    aitematei    D)onadel- 

phou^ Ojr<ilidae0»f  41. 

Stfitnens  alternnto,  distinct ....     Jtutae^ig,  46L 
Stamens  numerou*^.  free  or  poly - 
adelphoun TUtactdf,  27« 
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6.  Seeds  albuminous,  with  the  embryo  curved 

round  the  albumen  (in  part  apetalous) . .     Caryopht/Uacea,  23. 

c.  Seeds  exalbuminous. 

*  Flowers  regular. 

1.  Fruit  a  many-celled  capsule. 

Stamens  definite,  distmct Eiatinacea,  32. 

Stamens  definite,  monadelphous  at 
the  base     Linacea,  40. 

Stamens  numerous,  polyadelphous  .     Hypertcacea,  31. 

Stamens  numerous,  distinct  or  co- 
herent at  the  base    Camelliacea,  29. 

2.  Fruit    of    several    carpels    arranged 

round  a  columella. 

Stamens  numerous,  monadelphous, 

with  1-celled  anthers Malcace€Bj  24. 

Stamens  definite,  monadelphous ;  an- 
thers 2-celled   Geramact€tj  42. 

3.  Fruit  succulent  (hesperidium) Aur<mtiace€ty  30. 

4.  Fruit  a  2-lobed  samara Aceractatj  34. 

♦♦  Flowers  irregular. 

1.  Calyx  not  spurred,  5-merous;   em- 

bryo curved SapindacetK^  33. 

2.  Calyx  spurred. 

Kmbryo  curved    Balsaminaeeig,  43. 

Embr}0  straight Trop<tolacea,  44. 

As  a  nde  the  Thalamiflone  arc  polypetalous.  Some  Rutaceae  and 
Anonaceie  an'  monopetalous.  Apetalous  genera  and  species  occur  in 
Haimnculacew,  Menispermacejp,  Papaveraceie,  CaryophyllacesD,  Byttne- 
riactM*,  Tiliacea?,  Gerauiacea),  Uutaceie,  Xanthoxylaceae,  &c. 

Some  of  the  foregoin^r  Thalamitlorous  Orders  mclude  native  species  in 
which  the  pt^tals  are  abortive,  especially  Kanunculaceee  and  Caryophyl- 
laeete  :  this  is  more  frequently  the  case  with  exotic  species  of  these  uid 
other  Orders  of  this  Subclass. 


B.  Calyciflgrje. 
I.  Polypetalse. 
II  Placentas  parietal. 
«.  Seed  exalbuminous. 

*  Flowers  perfect    Caetace^B,  76. 

•«  Flowers  diclinous Cucurbitaeete,  72. 

h.  SeiKid  albuminous. 

*  Stamens  epigynous. 

Stamens  6,  distinct Htbemact^j  70. 

Stamens  5,  monadelphous Pa»»i/loracea,  71. 

Sumens  numerous MernnhryomthacHtf  00. 

X 
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**  Stamens  perigynoufi,                                                            ^^H 

Leavefl  without  stipules    JPortuJttraa*^,  08*      ^^B 

(Some  Sa^nfrat/afifa,  Oo,)     ■ 
LfCftYee  with  stipules I^on^cAiaeea,  07.        ^ 

f  f  FlacentiiA  asdle^  or  on  the  ventTal  sature 
of  the  «epankte  carpels. 

^ 

a.  Seeds  exalburainoiis. 

^^1 

•  Leavea  with  stipulea. 

1.  Fruit  free,  a  legume  or  lomen- 

tum 

2,  Fruit  free,  a  drupe 

:i  Fruit  ft  HijcL-uleut  or  dry  etffiriOi 

or  a  succulent  or  diy  cynarrho- 

dnm 

C  Fruit  a  pome,  with  n  con*  or  3-5 
stones,  and  a  superior  caljx   . . 

••Lea 
1 

iTds  exstipulate, 

.  Fruit  with  the  calyx  adherent. 
Stamens  and  petals  numerous 
Stamejjs  numerou^s  petals  5  . , 
StnmpnR  defimt« 

Cnhjrftnfhftfe^f^  p.  StST^B 
Anacardiacenf,  &).         ^M 

2,  Fruit  iToe,  l-rt'llKd,  l-»eeded  . . 

8.  Fniit  free,  »um>audtHl   by  the 
calyx,  2'  or  many-eel k^d'  .  * . , 

4.  Frmt    of   free,    simple*  many- 
seeded  carpels,  atandtn^  in'  a 
circle.     ( Borne  CraasuliMTem  are 
monopetaloufl.) 

k  Seeds  albuminous. 

^^H 

•  OvoTY  wholly  or  partly  free. 

1,  Stameo*  opposite  the  petals  ...... 

2,  Stamens  alternate,  connected  at  the 

base  with  the  petaU    

3,  Stamens  alternate,  inaerted  on  an 

hypoj^ynoufl  disk 

4,  Stamens  alternate,  perigynous,  de- 

finite  .*, , 

(AfmfoiiacMf),  90.        ■ 

6.  Stamens  alternate,  prigynoui,  n«- 

^                                         merous 

••  Ovar}'  quite  inferior, 

1.  .F^tivation  of  pota1«  imbricated    . . 

2.  -'fv'Uviition  of  petals  inrolled,  fruit 

a  creraocarp      ...,.,..,. 

Sy,  ^&tivariuu  uf  petals  vallate,  fruit 

a  berry 

4,  .I'Efltivation  of  pptal*  valrate,  fruit 

a  drupi' 
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II.  MonopetaljB  (ovarj'  inferior). 
a.  ^Vuthers  distinct,  stamens  adherent  to  the 
corolla. 

♦  Ijeavea  o{)posite,  with  small    interme- 

diate stipuleS;  or  whorled  with  equal 

stipules Rubiaceaj  82. 

♦*  Ijeaves  opposite,  without  stipules. 

1.  Stamens  opposite  the  petals    Lonmthacea^  110. 

2.  Stamens  alternate  with  the  petals. 
Ovary  many-celled,  seeds    albumi- 
nous         CaprifoUitceaf  81. 

Ovary  1  -celled,  seeds  albuminous  . .  Dtftmceay  84. 

Ovary  1 -celled,  seeds  exalbuminous  Vaterianacece^  83. 

♦**  Leavers  alternate,  without  stipules. . . .  Campanulwetey  87. 

h.  Anthers  distinct,  stamens  hypogynous     . .  (  Vacciniea)f  88. 
r.  Anthers  coherent  (synjrene^ious). 

*  blowers  collected  into  capitula Composite,  85. 

♦*  Flowers  solitiiry,  irrejrular    lAtbeUaceae,  ^, 

Some  polypetalous  Calvciflorae  have  the  stamens  inserted  at  the  very 
ba«e  of  the  calyx,  so  as  almost  to  resemble  Thalamifloro),  as  in  Legumi- 
nosa?  and  Portulacaceie.  Apetalous  jj^'nera  and  species  occur  here  alao, 
uuion^r  th«'  L^jfuminosie,  Kos*iceie,  Myrtacew,  Ilaloragaceae,  Khamnaccfe, 
Cela.««lraceie,  Lythraceaj,  Portulacucea),  Saxifragacea),  Loranthacese,  &c. 

C.    COROLLIFLORJE. 

1.  Howors  rejpdar. 
«    (Stamens  h>i>ojn'nuus,  anthers  dehiscing 

by  pores   Ericacetfj  88. 

Stimiens  hvpogvnous,  anthers  opening  by 

vYiU)  ...'....' {Rutaceif),  40. 

^  •"  Stamens  adhen'ut  to  the  corolla,  anthers 
dehiscing  by  valves. 
«.  Compound  ovary'  not  deeply  lobed  exter- 
nally. 
•  Stamens  alternating  with  the  teeth  of 
the  corolla, 

1.  Stamens  ma^tly  5,  rarely  4  or  0. 
t  Seeds  exalbuminous. 

Embryo  with  plaited  cotyledons     Convolvulactaf  102. 
Kmbryo  without  distinct  coty- 

letlons    ( (^tMcnU<r)f  102. 

tt  Seeds  albuminous. 

I  A»ave8  opposite,  without  stipules  Omtianacra^  08. 
lA'aves  opposite,  with  stipules  .     Lof/aHiactttf  97. 
leaves    alteniate;    capsule  2- 

celled  (rarely  many -celled) . .     Soianace<rf  103. 

2.  Stamens  4  or  1,  corolhi  membra- 

naceous       rkmtaginaetaf  91. 

3.  Stamens  2    Oieaee^,  89. 

x2 
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♦♦  Stamens  opposite   tlie  teeth  of  the 
corollft. 
1.  Ovary  l-<!ellt'd,  l-ovuled   ......     Piumbaffm»ee0f  93. 

*2.  (  h  iiry  1  -eelJed,  many *(>vuled, with 

a  free  central  pliiceiita *     Primulaecaf  93. 

k  Ovfuy  of  2  more  or  less  uiiitc'd  earpeU 
(at'piiratia^    in   the   ripe  fruit )»  with 
etifaiins  confluent. 
♦  Stijfma  dii«coid,  free ;  Btaiuena  distinct, 
polleo  pulverulent,  sestivation  of  co- 
rolla coDtorted Apoc^mce^^  99* 

♦♦  Stigma.  5-angled,  antli'-rs  adherent  to 
the  stignia,  pollen  \vH,\y,  sestivation 

of  corolla  mostly  imbricated Atekfiadaemf^  100* 

c.  Ovary  deeply  divided  into  4  lobes,  sepa- 
rating in  the  ripe  fruit    * . ,. .     Boraffinacea^  104. 

II,  Flower»  irregular;   perfect  stRmcna  fdmost 
always  less  than  -^^  t^ften  didynjunoufl. 

%  Oviu'v  deeply  divided  into  4  loheSi  eepa- 

ratiu^'-  when  ripe »..,»..,»,♦,..     L(ibint4tf  106. 

5[1I  Ovary  nut  tiepuniting  into  lobea- 
rt.  OvftTV  2-4 -celled ;  seeds  solitJiry  or  2  in 

eacli  cell Vtrbemtceet^  lOG. 

L  Ovary  2-celled ;   eeedii  winged,  many  in 

eacli  cell,  exalbuminous  ..,.,.. Bifrntmutrtfr,  108, 

c.  Ovarv  2-celled ;  seeds  wingless,  attjiched 

to  liard  placental  procesj^es,  exalbuiui- 

nous ;  bn»ct«  mostly  large  ...»,.....     Avtmtharett^  11)7. 

d,  O^Kry  2-celled,  seed  albuminons  ,,.,.,     Scroi*huiitrutct€t^  111 
0.  OTsry  1 -eel led,  with  parietal  placentas, 

eeeds  alhuniinous. 

1.  LeatlK'ft*  parasites    .... , Orobat^t^eHfy  110, 

2.  Leafy  plants;  cal>ni  half  adherent. .      (J9tmrae9mt  109. 
/.  Ovary  l-eelled,with  free  central  placenta  j 

stamens  2,  anthers  1-ceUed,  steeds*  with- 
out albumen , . , . , » . .     Lenttbulac^ttf  1 12, 

Some  Erieitcea*!  Prinmlaceio,  PlumbaginiM!eie,  &c,  have  pi»1\'peti 
curolhis  and  h}^gyuous  atmnena.  Some  PHmulacea?  and  Olcanj^e 
apetiduus. 

1>.    MoNOrilLAMYI»EJfi. 

A«  With  a  distinct  whorled  periiioth. 

L  FI<»w©rs  perfect  (with  stamens  and  pistils). 
%  Ovarj'  superior. 
fi.  Ovary  1 -celled,  l-seeded. 

*  Leaves  stipulate^  ochreate  .... I\ilgfmmptmf  IVL 


ANALYTICAL  TABLE  OP  0RDKB8.  461 

**  Leaves  exstipulate. 

1.  Anthers  bursting  by   lid-like 

valves    Laurace€B,  117. 

2.  Anthers    bursting    longitudi- 

nally. 
t  Perianth  long,  tubular. 

X  Perianth  forming  a  hard  enve- 
lope to  the  fruit   Nyctaginace€ty  114. 

\  \  Perianth  not  hardened. 

Stamens  in  the  points  of  the 

segments  of  tne  perianth.     ProUacea,  123. 
Stamens  in  the  tuoe  of  the 

perianth   Thytneiacea,  121. 

ft  Perianth  short,  segments  sepa- 
rate nearly  to  the  base. 
Stamens  opposite  the  segments. 

Flowers  with  bracts Amarawtaceay  116. 

Flowers  without  bracts     . .      Chenopodiace€By  116. 

h.  Ovary  composed  of  several  carpels, 
separate  or  combined  into  a  2-  or 
many-celled  ovary. 

♦  leaves  exstipulate Phytolaccace€Bf  p.  839. 

♦*  Leaves  stipulate Ulmacetfy  127. 

%%  Ovary  inferior. 

a.  Ovary  1-celled     SattUUacea,  120. 

6.  Ovary  3-6-celled An'stolochiacetp,  137. 

II.  Flowers  diclinous. 
%  Ovary  superior. 

a.  Ovary  1-celled,  1 -seeded. 

♦  Leaves  exstipulate. 

Perianth  tubular MyruHcactttj  118. 

Perianth  short,  segments  deeply 

dividtnl Chenopodiacttff  116. 

•♦  I^eaves  stipulate Urticact€By  126. 

b.  Ovary  many-celled. 

*  Leaves  exstipulate. 

( )vules  suspen<led     EHphorhiacttfj  124. 

( )vules  ascending Empetracta,  p.  34(i. 

♦*  I^^aves  stipulate. 

Flowers  m  catkins   BfttiJacfaj  131. 

Howers  not  in  catkins    Euphorbiacett,  124. 

f  If  Ovary  inferior. 

*  Ijoaves  exstipulate. 

Flowers  in  catkins. 

Leaves  alternate Myricaee^t,  p.  356. 

Leaves  opposite    JuffUmdacttBj  120. 
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*•  Leaves  stipulate. 

L  FVuit  m  a  cupule    ».,,.**... 
2.  Fniit  naked. 

Fruit  simple  ,,,,,,*♦....►, 
Fruit  multiple  (sorofiU)  , . ,  . 

Jl  Witli  periantli  in  tlie  form  of  braets  or  ab- 
ortive. 


(Attoearpeif),  126. 


r.  FlowotiB  hermaphrodite. 
Ovarr  l-celled|  1 -seeded ; 

II.  Flowt^re  didinoti^, 

n.  Ovary  1-eellaI. 


ovule  erect  . .     Ptperacro',  134. 


*  I^^aves  exstipulate ;  flowers  Id  catkiiiB 
••  Leaves  stipukte. 

t  Ovtiles  nurrrerous,  meds  comose, » * . 
tt  Ovidea  floUtary  <»r  twin. 

Ovule  ort^ct, . . . .  ,* 

Ovule  penduloui    . . , .  <  ,  * » « i » , 

.  OvATT  2-  or  more-eeUed. 

Fruits  iisufllly  tricoceouf    *.,♦».,♦.. 
Fruitif  indehiictiit,  med^  pehflte    

Apf  tnhttjt  Jfouff  r» 


Myriefitt^^  p*  356* 


I 
1 
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A.  Petaloidks. 

I.  Ovary  superior. 

a.  Flowers  perfect 

*  Seeds  exalbuminous    AUsmaoea^  156 

♦♦  Seeds  albuminous. 

1.  Perianth  scale-like. 

I^eaves  pinnate  or  palmate     Palmacetg,  138. 

Leaves  grat>s-like Juncacea,  145. 

2.  Perianth  petaloid. 

Fruit  capsular^  septiddal;  stamens 

«,  extrorse     M^mUkaoetB,  144. 

Fruit  capsular,  loculicidal ;  stamens 

i}y  introrse IMiate^Pf  143. 

Fruit  a  succulent  beny SmUacetBj  142. 

h.  Flowers  diclinous    (Smilaeea),  142. 

II.  Ovary  inferior. 

a.  Flowers  diclinous. 

leaves  with  netted  veins,  seeds  albuminous    Dioaeoreaeea,  141. 

Leaves  with  parallel  veins,  seeds  exalbu- 
minous       Hydrocharidaeettj  154. 

6.  Flowers  perfect. 

*  Flowers  regular.  ♦ 

1.  Stamens  3,  extrorse    Iridactay  152. 

2.  Stamens  6,  introrse. 

Leaves  hard,  channelled,  often  scurfy; 

calyx  and  corolla  mostly  distinct.    BronieUaeetB^  153. 
leaves  soft ;  perianth  unifonn  ....     AmaryUidactmj  151. 
♦♦  Flowers  irregular. 

1.  Stamens  5  or  0    Mu$act€Bj  150. 

2.  Stamens  usuallv  1,  free. 

Anthers  1-cefied,  filament  petaloid .  MartmUMcea^  140. 
Anthers  2-celled,  fiUment  not  pe- 
taloid       Zing%berace<tf  148. 

3.  Stamens  1,  sometimes  %  gynandrous.  Orchtdaeea^  147. 

B.  Spadiciflorjb. 

I.  Flowers  on  a  distinct  spadix. 

a.  Leaves  mostly  net  ted- veined,  spadix  en- 

cla«ed  in  a  large  spathe,  perianth  absent, 

fruit  succulent iroidetB,  140. 

b.  L<>aves  parallel-veined,  broad  and  grass- 

like. 

*  Stamens    very   short,    perianth    a    few 

scale* ' (Acorete),  140. 

**  Stamens    on  long   filaments,  perianth 

scaly  or  haiiy TypkMea,  p.  300. 
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n.  Flowew  OD  a  spadisc  reduced  to  a  aliort  pp- 
duncte,  naked  or  surrounded  by  a  apatne, 

a.  Seeds  exalbumiiious   Naiaduceft^  150. 

&.  Seeds  albimiitiou^. 

Stem  and  leaves  Ijl'^Tidf^l  iu  fla^  flnnting 
fronds Lemn^ciHB^f.STl. 

V.  (Ill*  MiFLOit.lv, 

I.  Stem  solid ;  I*3Af-3heathi?  tubular^  not  «lit ; 

fflumc*  I  f  th**  Howor  ia  its  axil ;  embryo 

biisilarf  within  the  albiJimeD    .,..,.,...      Cifiwrac^<By  158* 
IL  Stem    fistular;    leaf-nheatbs   alit;    glumes 

mostly  in  pairs  at  the  baae  of  a  spile elet, 

af  1,  2t  or  ^v*»ral  llowors;  embryo  basi- 

lar,  outaide  the  albiimeu ftrmnitmceiff  157. 

Di7,  n.  Gymnospermia* 

I,  Sterna   branched,  resembling   Dicotyledonri ; 
leaves  niniple. 

a.  Siemii  eoutinuoim. 

Fertile  carpels  several  in  a  cone, .......      Finftctwr^  159. 

Ovul*^  aolitarv,  surrounded  by  scales,.    ,      Ttuaee€P,  IW. 

b.  Stems  jointed Gaetacmtf  1(JL 

UL  Stems  simple,   resembling  Palmg;    leave>< 

pinnate , C^cadact^^  163. 

8erie8  II.  CRTPTOGAMIA-FLOWERLESS  PLANTS, 

Div.  L  With  flt«m  and  leaTe.<i  distinct,  . , . . ,     Axrti08i»ottJ£. 
Div.  II.  With  a  thallua Gyiinosfor^. 


Div,  L  Angiosporse* 
.  Plants  with  well-devi'loped  laliau''*'. 
«,  Fruftilication  on  the  lower  surfaoe  or  edgi*ji» 

or  on  metamorphosed  lobe»,  <if  tho  leaves,     FUiceM^  167, 
L  Sponm^eH  with   an   annul  us,  dorsal  or 

marjfiual,  splitting  irrej^ularly    {P&lj/podifi*9)t  1R7. 

2.  Sporunges  without  an  annul tia,  dorfiaL 

eonnatis,  aplittiiig  rc»gularlv  by  a  ven- 
tral slit  ......_.../.. {MaraHUit),  1C7. 

3.  Spomnges  with  an  obacuiv  mimilus,  on 

metamorphoHcd  pinnm  of  the  leaf,  . .  .      ifhmundra'),  107, , 
'L  Spomnfres  without  lui  tumulun^  distinct, 
2-%alved»  on  the  marj^n  of  metamor- 
phosed lob»B  of  the  l^af (Opkioffioate^),  167. 
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b.  Sporanges    in    the    axils    of   imbricated 

leaves,  or  of  bracU  forming  terminal 
spikes. 

1.  Creeping  plants  with  elongated  stems 

clothed  with  imbricftted  leaves ;  spo- 
ranges scattered  or  in  spikes LycopodiacetBy  1(U. 

2.  Plants  with  a  conn-like  stem   bearing 

a  tuft  of  so}*sile  leaves  \vith  sporanges 

imbedded  in  their  axils Isoetacea,  105. 

c.  Sporanges  in  stalked  spore-fruits,  arising  ♦ 

from  the  creeping  or  floating  rhizome 

near  the  bases  of  the  leaves  or  petioles. .     Maraileaceay  1(53. 

d.  Minute  tufted  or  creeping  plants  with  im- 

bricated leaves  and  stalked  or  sessile 
urn-shaped  or  oval  sporanges  arising 
out  of  a  vaginule  or  involucral  sheath. 

*  Leaves  mostly  spirally  imbricated ;  spores 
without  elaters. 

1.  Capsules  with  a  columella,  with  an 

operculum  or  indehiscent BtyacetF,  168. 

2.  Capsules  with  a  columella,  bursting 

\}\  4  lateral  slits Andresixceifj  170. 

♦♦  Loaves    distichous,    capsules    splitting 

into  4  valves,  spon's  mixed  with  elaters    Jungermanniaceaj  171. 

II.  Plants  with  al)ortiv«'  foliage,  consisting  of 

siniph'  or  vorticillately  hran(*hed,  jointed, 
tistular  stonis,  with  whorls  of  tt»eth  (leaves) 
at  the  j(»ints    EquisHacea,  166. 

III.  Inconspicuous  plants  witli  a  gr«»t*n  thalloid 

fn)n«l  witli  or  without  a  midrib,  bearing 
vaginulatt'  sjwraugos  immt^rsed  orstalkiKl, 
or  ]K'ltate  recept^icles  with  nunK*rous  spo- 
ranges. 

1.  Snnnin<r»'s  immersed   or  sessile,  bursting 

irrrgulurly,  without  elators    i?irciVrt»,  p.  426. 

2.  Spomng<*s  as   in  Jungermauniaceie  (vide 

mprti )    Junijennanmace<ty  171. 

»\.  Sj)orangt»s   pod-shap'd,  2-valved  with   a 

coUunit'lla AnthitctTott<ff  p.  424. 

4.  S]>ornngi*s  numerous,  on  the  imderside  of 

]X'ltat«'  .^^tnlkt'd  nx-epta^'les  arising  from 

the  sinuses  of  the  fn)nd Mar  chant  iacetty  172. 

IV.  Aquatic  plant«»  with  verticillately  branchi»d 

stems  composed  of  tubular  filamentit,  root- 
ing: fruit  consisting  of  solitarv*  ovate  spores 
( nucules)  and  globular  8-valvedantheridia, 

attached  to  the  whorled  branches    CharacetBy  173. 
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Biv,  II,  Gymnosporffl  {Thalhphytef). 

AgufttiP  pknts,  witlj  a  cnl*>urH<l  tlialltw,  ^w- 
hitr  in  wftter  or  on  damp  j,rround,  leaf-like, 
filftmentoua  or  granular ;  fructitication  eub- 
merged ♦ , AI^€Pj  428. 

1.  TUiilhis  leaf-like,  tilftmeMtous  or  incnisting:, 

moslly  rt'd  or  purple  ;  fruetificaliotx  acat- 
tfri'd  or  in  receptacles,  consisting  of 
?*pon>s,  anllicridin,  and  lein*i»pi>rt*8 JtAo^Jo^^iemiete,  11 

2.  Like  the  preceding,  liut  olive  or  browTiiah      DictyoUteettf  p. 
S.  ThftlluH    leaf-like,   cc>rtJ*liket  tbrubbv    or 

fikment^us,  mostly  oli\  e  or  brown  ;  frac- 
tificniinn  in  coDceiitacles,  collected  in  re- 
ceptiieltvH ;  eoaceptneles  containing  either 
j'poifv^acfi  or  ant  b end i it  or  both     Ft(caetitf  175. 

4.  Olive-coloured  <*r  brown  SeaweedB^  with 

^♦tijihTiicifll  or  terniinnl  ^tpore-sacs  prodii- 
eirijr  icooiipoTes  with  2  cilin,  one  pointing 
forward^  the  other  baekwaj-d Phteo^poretK,  ^^^1 

5.  Thallus  usually  preen,  mostly  filamentous, 

or  coijsihtin^  of  celhilar  iija*;*e^  imbedded 
in  dettnite  or  indetinite  iuDy;  fniclibca- 
tion  occnning*  in  fill  celL*^  consl'*tinir  of 
gf.tuidia,  active  (zoospop^s)  or  motionlesa, 
and  gpores  which  are  matured  in  parent 
cells  after  eonj nidation  or  fertilization  by 
apennjitozoids  . ,  , Confervoidfimf  171 

6.  FUBmentous  planta,  eomp*iied  of  jointed, 

Bheathed  filaments^  «mple  or  combined 
into  buridles  in  a  common  sheathe  often 
with  a  spontaneous  oscilhitin^'  motion  . .  O^rtfftftmiaeeift  M 
7*  Unicellular  plant*  with  angular  or  vari- 
ously curved  walU^  fre^  or  a^ociat^d  in 
defimt»dy  arranjfed  families,  muJtipU»*d 
by  ii54>(ion,  by  zoosporai,  and  by  gpores 
f<'»rmed  in  sponng^ea  reaiilting  from  con- 
jugation    .,.-.. ♦ IHiiUtmaettf^  178, 

tK  ( Vll-wall  mem  bran  oua,  contents  green  .     {IMKrmtJtrtg),  179Bl| 

6.  rull-wall  unbntKl  with  mlica,  contenta 

Ijfown (Di(Uomf^}t  17ft. 

8,  Gloliular  or  (juadrauirular  hyaline  niicro- 
*oupic  aquatic  b^nties,  containing  preen 
zoospore-Uke  bf)die^  whose  cilia  prophet 
fn>m  the  surface  of  the  common  envelope 
ami  rL>w  it  about  . .  ♦  * Fc»/rocwi#«r,  p,  440. j 

.  Plants  growing  over  rocka,  hark  of  treea, 
cartht  &c.,  attached  by  hair-like  fibril**; 
thallu.^  h*atherv»  cmstaceotK^  or  pulverulent ; 
fruit  euperlicial  or  immersed  in  the  thallua    IMmtm^t,  170. 
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III.  Plants  with  a  oottbny  thallus  or  mycelium 
devoid  of  chlorophyll  or  starch,  growing  in 
living  or  decavmur  organic  matter ;  fruits 
distinct  from  tne  tnallus,  on  a  more  or  less 
developed  receptacle Fungij  p.  443. 

1 .  Fungi  with  distinct  fleshy,  homy,  or  gela- 

tinous fruit  of  deiipite'  form,  consisting 
of  a  common  receptacle  developed  in  the 
interior  of  a  dehiscent  or  indehiscent  sac 
or  peridium Agancacea,  180. 

2.  Fungi  with  distinct  fleshy,  homy,  or  gela- 

tinous fruit,  consisting  of  a  naked  com- 
mon receptacle  bearing  the  spores Exidiacea^  181. 

*i.  Fungi  with  a  distinct  or  obscure  fruit, 
often  immersed  in  the  supporting  object ; 
hollow  conceptacles  or  open  discoid  re- 
ceptacles lined  with  asci  or  stylospores. .     Sph€eriacea^  182. 

4.  Microscopic  Fungi,  forming  mildews,  &c., 
consiHting  of  a  flocculent  thallus  with 
numerous  erect  branched  or  simple  fila- 
ments bearing  acrogenous  spores  or  sacs 
tilled  with  endogenous  spores    Botrytacettj  183. 
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CHAPTER  L 

PHYSIOLOGICAL  AKATOMY  OF  PLANl'S. 
Sect.  L  The  STRrcruuE  op  Plaitis. 

559,  The  Phyaiologyof  Plants  is  that  dexinrtment  of  Botany  wbiel 
trcnta  of  the  phenomena  of  the  Uft  of  Plants,  nianifeHtecl  in  a  series] 
of  changes  taking  place  in  the  diverao  p«rt«  of  which  e^ich  plant 
oompo^d. 

These  parte,  aa  we  have  already  seen  (MoRPunu>Gi%  Cliap,  I.) 
are  not  simply  fragments,  combining  to  increase  the  bulk  of  the  ob- 
ject (their  «ize  nlouo  having  no  definite  relation  to  that  of  t 
entire  plant),  but  they  are  irtstniment$,  variously  occupied  in  fier 
forming  the  different  tunctiona,  the  continuona  oiierarion  of  wbicl 
indicates  the  existence  of  what  we  call  life.  These  instrumenl 
are  ealle^l  Oryatw. 

The  extenial  chnmcters  of  the  Organs  «f  pljuits,  j^ein^rallv,  ha^o  heei 
described  in  the  First  Part  of  thin  work,  and  a  suunuan'  indimtinn  c 
i\mT  furirnion*>  hm  been  Cf>nvpyed  by  thoir  ela*«*itirntioTi  under  l)w  hmd 
of  Vcg*>t«tivi^  and  U^^productive  Orjnuis  (jit)).  But  the  objort  of 
Morphological  rhapt^'M  wtu>  to  point  out  the?  condititms  nnd  rrlati 
Form,  ta*  protluei'd  by  the  ext+^rnal  shapes  of  lljf  indi^idind  orgoj 
thidr  niodt^H  of  conibiitatinn.  lli>re  wv  hine  to  i^xnriiin*'  the  pben 
of  Vitnhty,  as  dispkyed  in  the  changes  tht^y  prt»«ent  in  the  conrw  of  thv] 
Devplonment,  Growth,  and  M oil ipli ration  of  rlnnt-^. 

In  tne  pursuit  of  this  inquiry,  it  ig  Btion  found  that  we  cannot  go  i 
withovit  penetrating  more  d»*eply  into  \hv  chnim  u  i^  iS  DrLiuiK  :  iVtr  it 
quickly  perceived,  a*  might  be  leathered  e^  ♦  ,  t  ioi 

on  each  type  discovered  in  the  study  of  Mi  "^niL^ 

form  ie  no  sure  indication  41  f  the  natun^  of  the  viIhI  functiuiiB  ptTfonned 
by  the  organs  of  plants,  and  that  the  ph^'eiological  ebamct^r  01  an  omm 
ia  dt^pfudrnt  in  jn^at  pTtrt  upon  itj*  int<?miiJ  conjpo»ition»  *ir,  at  hnvwl,  thu^ 
the  existence  of  a  |Hirticubx  internal  atructuro  chiefly  dcteniun^M»   t 
function  of  an  orgnn^ 


STRUCTURE  OP  PLANTS.  469 

560.  The  physiological  Organs  of  plants  are  themselves  composed 
of  a  number  of  parts,  which  again  exhibit  a  kind  of  completeness 
of  their  own,  and  a  relation  to  the  organs  analogous  to  the  relation 
of  the  latter  to  the  entire  plant.  These  ultimate  parts  of  organic 
bodies,  arrived  at  long  before  we  reach  the  limits  of  the  possible 
mechaiiioil  divisibility  of  the  objects,  constitute  the  "  atoms," 
physiologically  speaking,  of  plants,  and  art)  called  the  Elementary 
Onjann, 

When  we  proceed  to  subdivide  by  mechanical  or  chemical  means  the 
substance  of  the  vegetative  or  reproductive  organs,  we  resolve  it  into  a 
number  of  microscopic  vesicles  and  fibres  ;  and  then,  if  we  attempt  to  di- 
vide these  furtlier,  their  distinctive  character  is  lost,  and  thev  become 
mert'  fragments  of  ve^a*table  umtter,  onlv  certainly  recognizable  as  of 
organic  origin  by  their  chemical  composition.  Under  certain  limitations, 
we  may  conimre  a  plant,  or  an  organ  of  a  plant,  to  a  crystal.  Each  has 
its  detinite  ciiaracter  by  which  it  is  possible  to  distinguish  it  from  any 
otlier  ol^ect.  Hut  we  might  pulverize  the  crystal,  and  yet  any  one  frag- 
ment of  sutlicient  size  for  operation  would  display  to  the  analyst  all 
the  chemical  qutditi»'s  of  the  entire  crystal;  and  if* we  dissolved  such  a 
fragment  and  crystallized  it  upon  a  slip  of  glahs,  we  should  perceive  by 
m»'aiL«<  of  the  microscope  that  it  solidified  into  a  miniature  representation 
of  the  ori^nnal  crystal ;  moreover,  if  we  then  collected  all  the  fragments 
and  dissolved  thrni,  we  miglit  by  careful  evaporation  reproduce  a  ciystal 
exa<*tlv  like  that  fnmi  whicli  we  started. 

In  Vegetables  (as  in  Animals)  the  case  is  entirely  different.  When 
we  cut  a  plant  in  pieces,  the  parts  will  differ  not  only  in  form  but  in 
structure,  and  bear  no  hmger  any  recognizable  reUtion  to  each  other; 
we  cannot  repnxluce  the  plant  fnmi  them,  and  even  the  chemical  ex- 
amination of  ditlereut  fragments  may  give  most  diverse  results — ultimate 
analysis  jil<ine,  by  which  tliey  are  n'solved  into  their  mineral  elements, 
arriving  at  th»»  detection  of  a  common  bond  among  them,  that  of  being 
form»'d  of  couipounds  wliich  we  only  meet  with  in  onjanic  matters.  Above 
all.  in  the  act  of  subdivisi(»n,  alllumirh  this  may  bt»  carried  to  a  high  de- 
gr«H'  in  plant**  without  destroying  life  (even  sometimes  within  the  limit 
of  single  organs),  beyond  a  certain  point  it  results  in  the  annihilation  of 
th«'  esjH'cial  foree,  the  t>r^ninizing  or  vital  principh',  bv  which  the  organs 
WfD'  matle  to  combine  their  activity  to  produce  the  distinctive  character 
Its  an  independent  indi>  idual  objin-t. 

iVn.  The  diversities  of  form  and  consistence  of  the  Elementary 
Organs  give  rise  to  all  the  differences  of  physical  condition  in  the 
organs  of  veg<^tation  and  reproduction  :  and  all  those  changes  which 
coUcetively  constitute  the  Life  of  plants  dei>end  on  the  combination 
of  a  multitude  of  minor  operations  which  have  their  seat  in  the 
elementary  organs,  singly  or  as  combined  into  tissues.  The  study 
of  the  Klcnientan*  Anatomy  is  therefore  the  only  secure  foundation 
u|)on  whi<h  to  build  the  Physiology  of  Plants. 

M2.  The  elnnentanj  onjans  of  plants  are  all  referable  to  one 
prinmry  typi>,  which  is  not  only  recognizable  through  a  oompariaon 
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of  the  fully  developed  modifications,  but  is  found  to  be  the  form  in 
which  all  orjg:inatc. 

This  fundamental  organ  of  vegetable  structure  is  called  a  CWi, 
and  may  be  defined  as  a  cJoseft  sac  composed  of  solid  memhram  and 
jilhd  wtthflntd  or  semifluid  matter. 

It  must  uot»  however,  be  overlooked  that  living  plants  can  exist,  at 
least  for  a  time » without  any  bounding  ceil'mcmbrane.  The  perfect  cell 
i&  taken  aa  the  fundamental  organ  for  convenience'  sake,  und  because 
it  presents  a  definite  form  ;  it  is  not  to  be  regarded  as  the  ultimate 
structural  unit,  because  detached  fragments  of  it  are  capable  of  in- 
dependent exirttenee  under  certain  eircumstauces* 

The  form  of  the  pan,  and  the  consisk^nce  of  the  membrfme  of  which  it 
is  composed,  are  poiutn  of  subordiaate  importance ;  tlie  condition  of  the 
fluid  conti?nt«  and  their  more  or  lesa  heterogeneouB  charactt-T  are  like- 
wise withnnt  ioflaence  upon  the  definition  of  tlie  perfect  celi as  the  priuiary 
element  of  the  r organic  Btrueturo  of  plants  ;  in  which  the  aheolulely  essen- 
tial charactf^risticrt  are — ^the  exi.^t+'iice  of  a  membrane  or  coat  fonuiug  the 
bouodary  nf  the  iudividual  cell,  and  the  ctrnteuts,  isolated  by  ihh  biumdary, 
on  which  depend  the  physiolog-ical  efficiency  of  the  cell. 

563.  The  cell  is  the  elementary  organ  of  vegetable  structure,  but 
is  not  the  smallest  or  most  simple  definite  form  in  wMch  organic 
matter  may  exist  in  plant^s.  In  the  contents  of  cells  we  Hud  [granules 
of  various  kinds  <i*c.,  and  also  Jibres ;  the  former,  however,  are  not 
direct  constituents  of  tissues,  but  occur  only  amontj  the  mntenis  of 
cellfl,  OS  more  or  lens  transitory  comhtions  of  assimilated  mattt^r ; 
while  the  ktter  merely  form  part-a  of  the  stmetmre  of  the  cell- 
in  cmbmne, 

Utifler  the  head  of  theae  granulesj  we  comprehend  chlorophvll-cor- 
puscles,  starch -grains,  A:c,,  together  with  hliiinentous  bc»dies  like  the 
spermatojfoid.s  of  the  higher  Cryptogiunia  Jslq,  Many  anthora  describe 
also  what  are  termed  ttiricuiar  striictiircs,  minute  eelU  within  the  cells  ; 
but  consiilerwbl*^  doubt  exists  as  to  the  essentiality  of  the  cavities  wbicli 
render  some  of  the  **  granular  "  bodies  vesicular,  tmd,  in  any  case,  the  coat 
of  the  hoUow  grannies  hm  no  analogy  to  the  wall  of  a  trot*  (^ell,  since 
it  is  the  active  and  efficient  part  of  the  '^utricle.''  Further  notice  of  these 
stnidares  is  reserved  for  the  description  of  nuclei,  chlornphyll,  &c. 

In  reijard  to  the  J^hrvx,  those  which  were  foniierly  regarded  as  distinct 
from  the  membrane  of  the  cell  are  merely  thickened  portioua  of  the  wall, 
depending  on  what  are  called  secondary  deposits. 

564.  Plants  of  the  lowest  organization  consist  of  the  ultimate  or 
elementary  organs  in  their  simplest  forms,  and  may  even  be  so 
simple  VL^  to  consist  of  a  single  elementary  organ  or  cell.  A  step 
higher,  we  find  plants  composed  of  a  few  cells  connected  together 
into  a  definitely  aiTangtid  group  in  their  earlier  period  of  existence, 
and  subsequently  sepn rating  entirely  into  the  constituent  cells,  each 
of  which  lays  the  foundation  of  a  new  colony. 

Examples  of  Unicellular  phmts^  in  the  etricter  sense  of  the  word,  are 


I 
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furnished  b^  the  firee  Desmidiea  &c.,  such  as  Chderium  (fiff.  462,  B,  c) — 
of  the  families  of  essentially  independent  cells,  also  included  under  the 
name  of  Unicellular  plants  by  some  authors,  by  the  geometrically  grouped 
DesmUUetf  (tig.  402,  B,  a)  and  the  ValtneUetB, 

505.  By  far  the  greater  part  of  the  species  of  plants  are  compoeed 
of  an  indefinite  number  of  cells  permanently  combined  together, 
forming  what  are  termed  the  tissxus.  If  the  cells  entering  into  the 
composition  of  a  tissue  are  essentially  alike,  they  form  a  simple  tissue ; 
if  cells  which  have  undergone  modifications  which  give  them  an 
essentially  diverse  chanicter  are  combined  in  an  anatomically  well- 
detini'd  tissue ,  this  is  called  a  compound  tissue. 

In  the  Algie,  especially  the  simpler  membranous  or  filamentous  forms, 
we  may  reaclily  see  the  u'nifonuity  of  the  character  of  the  cells  throughout 
the  M/i//fM  (p.* 427);  the  name  uniformity  prevails  through  the  cells  of 
:4uch  tinsues  as  the  pith  of  I  Hcotyledonous  stems  &c.  But  if  we  examine 
the  w(M)d  surrounding  this  pith,  or  even  the  ribs  nmning  into  the  leaves, 
we  find  a  viiriety  of  conditions  of  the  elementar}'  organs  within  the  well- 
defined  limits  of  thes*;  jH>rtions  of  woody  tissue. 

5r)0.  The  simple  tissues  of  plants  are  divisible  again  into  two 
primary  groups,  according  to  the  mode  of  uqion  of  the  constitaent 
cells.  In  pmper  CeUular  Tissues^  the  cells,  however  firmly  coherent, 
are  only  in  contact  by  their  walls,  which  form  a  persistent  boundary 
betwtMjn  them.  In  a  series  of  tissues  most  extensively  developed  in 
])lants  of  high  organization,  the  cells  enter  into  closer  relation,  be- 
coming confluent  ]>y  the  absorption  of  their  contiguous  surfaces, 
and  thus  converted  into  more  or  less  extensive  tubular  bodies,  which, 
in  their  various  conditions,  form  what  are  called  the  duets  and  vessels 
of  plants.     These  constitute  the  Vascular  Tissues. 

Wliat  are  callt»d  the  rrx<^/j«  of  plant;*  are  really  compound  elementary 
orjrans;  but  it  is  not  requisite  to  enter  into  more  minat«*  distinctions  here, 
fince  tho  phenomena  oi' /u*i(fn  of  cells  intt)  such  com|>ound  organs  are  not 
very  varied  in  plants,  and  in  all  e&Ht^s  the  ccmiposition  of  the  structure 
fn)in  a  numlnT  of  distinct  cells  is  ver}-  evident. 

507.  The  tissues,  simple  and  compound,  enter  into  the  compo- 
n'lUon  of  the  Organs  of  Vegetation  and  Reproduction  of  Plants  upon 
a  certain  general  plan  for  any  ]mrticular  kind  of  organ,  but  under 
siK'cially  modified  arrangements,  referable  to  a  pn>gressive  .neries  of 
tyjM's,  in  the  several  large  CTassi's  of  the  Vegetalde  Kingdom. 


Sect  3.  The  Ckll. 

Form  and  Ma^jnitwle, 

5t»S.  The  shapes  and  sizes  of  the  cells  of  plants  are  determined 
by  causes  of  two  kinds,  namely : — their  own  laws  of  growth,  which 
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are  inborn  and  hereuiUry:  and  the  favourable  or  ob strut! tivo  ioflc 
which  bear  upon  their  develop  me  nt  in  each  particular  case. 

An  a  general  statement,  it  may  be  said  that  the  primiiry  form  of 
the  Vegetable  C4.'li  is  thtit  of  a  sphere ;  and  that  deviations  horn  that 
type  are  more  or  leas  attributable  to  secondary  inlincnees,  arieing 
from  the  eonnexiun  of  cells  in  coherent  groups^ 

The  Hoberical  form  i«  ii^uallv^  found  iji  celb  develfiTVed  freely,  u  e»  not 
arisinp-  from  merf*  jiubdividon  of  a  preexin ting  cell.  Thus  we  Hnd  eir  ' 
br^'onary  cclb  and  uijdo»|>emi-celb  in  the  erabn  o-sac  of  Ph*uiert)gaima,  ll 
?poree  of  some  Crip'ptoganua,  together  with  many  of  the  lower  plants  com- 
poaed  of  one  or  few  cells  only,  such  oa  those  of  git>wiug  Yea^t  |  fig.  468»  a) 
Jfec,  preaenting  the  tipbericfll  a^  the  original  forra»  Bat  by  fiir  the  most 
frequt^ntly  occurring:  ^pliHrical  cells,  such  as  nuuiy  polleu-graint*,  spores, 
tbo*e  in  the  pith  of  vouiig  shoutt*  of  Dicot yledousT  of  the  pulp  of  truit,  **tc., 
a.««ume  tbii*  form  suWi^ueutly  to  tlie  earliew.t  stage  of  dtMtlijpmeut,  being 
pbiced  in  cir"cam;!itftnc«^  which  allow  them  to  expand  freely  according  to 
their  natural  ttindency. 

5(J9.  Tlie  above  j^onerAl  statement  la  subject  to  certain  important 
exceptions,  in  which  deviation  from  the  typical  form  exist*  without 
any  inkTfereTice  with  the  development  of  the  cell  according  to  ita 
own  Li\^'s;  thene  are  met  with  principally  in  the  lower  cellular 
plants,  es^peciaily  the  Unicellular  Algce,  in  which  we  find  single  free 
cells  Jt^.suminp  the  most  varied  but  specifically  determinate  forms. 

Kxaniple?  of  this  are  offered  not  only  by  the  />*•**» iViiW,  but  by  the 
mnrF  unequivocally  vegetable  Vauchtrutf  liotrjfdium  (tig.  4IK,  KJ,  and 
others. 

570.  The  interfering  influences  above  referred  to  ore  of  two  prin- 
cipal kinds^  namely  : — special  directions  nasume*!  in  the  development, 
in  obedience  to  a  law  regulating  the  stmcture  of  the  organism,  or  of 
the  tissue,  of  which  the  cell  forms  part ;  and  obat ruction  to  the  poa- 
sibility  of  expansion  in  certain  directions,  from  the  pressure  of  aur- 
rounding  cells, 

Theae  influences  are  very  fniittul  in  producing  variety  of  form.  Th»^ 
fir»*t  kind  is  the  most  importaut,  and  determine*  tbe  ijetieral  form  of  the 
cell ;  tho  seonnd  iu  momt  e«ses  afTeets  mendy  the  shap  of  its  external 
aurfrurcB.  The  form  of  the  cells  of  fully  devi?loped  twue«  u  Ui^iaUy  the 
nssult  of  both  kinder  of  influence  eiimbincKl. 

571 .  In  cells  existing  in  combination  we  find  three  principal  cl 
of  forms,  rc^femldo  purely  t^  the  influenci»  of  the  law  of  development  :— 
(1 )  the  upltft'ottiat,  ohiedient  to  the  fundamental  type  :  (2)  the  n/fit%^ 
drii^iL  in  which  there  is  a  more  or  kv«i8  considerable  tend<*ncy  to  eloa-j 
gate  in  the  direction  of  o  vertical  axis ;  and  (3)  the  tabular^  in  whidil 
there  is  tui  exeesa  of  development  in  the  direction  of  the  two  traua- 
vefTie  axe«t. 

The  wfihrroitki!  form  preeenti!  evi^v  pijaaible  transition  from  the  sphere 
(Protococetts,  pollm  of  i^atg^hra^  M&ietit,  celU  of  cortical  parenchynui 
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fijiT-  ^'*0,  &c.),  through  the  dlipsoidal  (usual  in  longer  or  shorter  forms  in 
the  subepidermal  parenchyma  of  leaves),  to  the  fusiform  or  spmdle-shape 
(most  abundant  in  the  cells  of  wood  and  fibrous  structures,  fig.  471),  and 
the  truly  cylindrical,  either  of  moderate  length  (cells  of  Confervaj,  tig. 
405,  &c.),  or  drawn  out  so  as  to  become  what  is  termed  ^i/orm  (cotton, 
and  other  cellular  hairs).  The  spheroidal  form  aJso  passes  gradually, 
especially  in  epidermal  tissues,  into  the  tabular  form. 


Fig.  470. 


Fig.  471. 


Fig.  472. 


FiK.  470.  Mfivnrhnnatouii  celU  of  the  rind  of  Kufkorhia  eanarienti*.    Ma^p.  100  dian. 

¥i^.  471.  LiIh* r-ivHii  of  CVrcw  botrytipkom.     Matfn.  «V(>  diam. 

Fif!- 472.  Pan-mhriuatouii  ct'lU  frmi  th«' It'af  of  OrrAi*  McMTv/a.     Magn.  anodiam. 

572.  Secondary  modifications  of  these  forms  arise  chiefly  either 
from  partial  cohesion  in  lax  tissues,  from  irregular  growth,  or  from 
pressure  in  densely  packtnl  tissues. 

Thus  the  npheroidal  fonn  becomes,  in  lax  tissues,  an  irregular  spheroid 
in  endless  vaneties  (commouHst  of  all  in  the  parenchyma  of  learee  and 
rind  of  succulent  stems ),  running  out  by  degrees  into  lobed  and  finally 
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gteUate  forms,  by  exclusive  development  of  tlie  free  surfaces  while  the 
contiguous  cells  remain  attached  at  a  few  points,  e.g.  in  cells  of  the  paren- 
chyma of  leaves  and  leaf-stalks  of  many  Monocotyledons  (tig.  472),  Jdasoy 
SaaiUaria  (fig.  473),  &c.,  and  above  all  in  the  pith  of  Kusnes  (fig.  474), 
and  the  stems  of  various  aquatic  plants. 

The  mutual  pressure  of  cells,  commonly  exerted  in  stems,  in  seeds, 
hard  parts  of  fruits,  &c.,  converts  the  spheroidal  into  polygonal  forms,  of 
which  the  more  or  less  regular  dodecahedron  or  ietradecahedron,  giving  an 
hexagonal  section,  and  arising  from  equal  pressure  in  all  directions,  is 
perhaps  the  commonest  (pith  of  fully  developed  shoots  of  Dicotyledons, 


Ilg.  473. 


Rg.  474. 


Fig.  473.  Section  of  a  ■eptmn  of  an  air-canal  in  the  petiole  of  ftagitfaria.    Maf^.  900  diam. 
Fig.  474.  Stellate  cellular  tassue  from  the  petiole  of  Rush.    Maen.  300  diam. 
Fig.  475.  Stellate  hair  from  the  petiole  of  NympKaea  advena,    Magn.  200  diam. 

such  as  Elder,  &c.),  or  cubic^  found  in  woody  fruits,  &c.  The  cylindrical 
becomes  under  the  same  circumstances  prrnnatte,  either  six-sided  with 
flat  ends,  or  with  three  rhombic  faces  at  top  and  bottom,  the  common  form 
of  the  cellular  tissue  of  the  stems  of  herbaceous  stems  (tig.  476),  or  4-sided 
with  flat  ends,  as  in  the  medullary  rays  of  Dicotyledons,  or  with  conical 
or  oblique  ends,  the  common  form  ol  wood-cells.  Less  frequent  are  the 
forms  of  spores  and  pollen-grains,  sometimes  only  temporary,  sometimes 
permanent,  arising  from  the  development  of  four  cells  bv  segmentation  of 
a  spherical  parent  cell ;  these  sometimes  appear  of  the  form  of  quarters  of 
an  orange,  sometimes  as  tetrahedra,  the  curved  surface  forming  the  haae  of 
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the  pyramid  In  the  tahular  forma  of  the  cell,  the  mutual  pressure  gene- 
rally confirma  an  originally  rectangular  figure,  the  tabular  cells  of  epi- 
dermis and  cortical  structure  heiug  usually  of  quadrangular  or  polyan- 
grular  tigure,  flat  ahove  and  below  (fig.  475) ;  but  in  these  we  have  some- 
times a  complication  from  expansion,  under  pressure,  principally  in  certain 
directions,  cells  of  epidermis  of  many  plants  exhibiting  side-walls  thrown 
into  sinuosities  following  a  particular  pattern  (fig.  478). 

573.  By  far  the  great  majority  of  cella  in  the  higher  plants  origi- 
nate in  forms  analogous  to  those  produced  by  pressure,  since  they 
multiply  by  division,  and  the  septa  dividing  two  newly  formed  cells 
have  ordinarily  plane  suifaces  (fig.  477) :  a  spherical  cell  forms  two 

Fig.  476. 


_^S 


CiIU  of  th<>  pith  of  Aeantktut  nioZ/m.  t^n  in  a TcrtioAl  tectioD.    ICsfn.  200 diam. 


hcmi  spherical  cells  &c.;  a  prismatic  cell  dividing  perpendicularijy 
two  half-prisms,  or,  if  horizontally,  two  superposed  shorter  priams, 
&c.  As  a  general  rule  these  cells  have  a  tendency  to  aasome  the 
sphcri  cal  (or  cylindrical)  form  in  their  earlier  stages  of  growth,  while 


iiiuniiiu    ov\: 


from  tlio  •^TOwiii'T  point  or  puncfuui  i 
tlu*  iiasot'iit  cells  are  .sjuarish  ;  lower 

Fijr.  477. 


Fig.  477.  Toang  proihallittm  developed  froi 

Mftgn.  200  dimra. 
Fig.  478.  Epidermis  of  the  lower  rarfaoe  of  tl 

(a).    Magn.  900  diam. 

ricaly  while  when  fuU-grown  they  are 
from  cylindrical  to  prismatic  takes  pla 
stems  and  shoots ;  but  in  succeeding  j 
division  of  Dreexistinir  cells  exhihit  i 
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the  Other  hand,  the  spores  of  Fungi  afford  examples  of  extremely  minute 
dimensions,  such  as  j-^j^  to  j^Vi^  ^^  <^  ^°<^^*  '^^'  cylindrical  cells  of 
wood  are  not  uncommonly  Apf  an  inch  in  length -,  liher-cells  sometimes 
from  ^*j  to  it  or  I  of  an  inch  ( Flax).  Hairs  composed  of  one  or  more  cylin- 
drical cells,  and  the  cylindrical  cells  of  some  of  the  Confenrae,  especially 
Vaucheria,  Brvomisy  kc,  and  Chara,  also  attain  lonptudinal  dimensions 
to  be  measured  in  inches,  while  their  diameter  is  estimated  in  himdredths 
of  an  inch. 

T?u  Cell-wall. 

575.  In  all  young  cells  the  wall  is  of  membranoas  nature,  and  in 
many  cases  it  always  retains  this  character.  TMiile  young  this  mem- 
brane is  freely  permeable  by  water,  elastic  and  flexible.  As  the 
cell-wall  grows  older  it  becomes  altered  in  consistence  and  firmer^ 
opposing  a  greater  obstacle  to  the  entrance  of  water  into  its  substanoe, 
independently  of  any  great  increase  of  thickness,  as  we  see  in  cork- 
cells  ;  when  it  increases  in  thickness  it  may  remain  soft  and  flexible, 
or  become  very  dense,  but  in  such  cases  it  generally  remains  tolerably 
freely  permeable  by  water,  even  when  most  dense,  while  the  softer 
kinds  absorb  water  so  readily  that  they  swell  up  considerably  when 
wetted. 

Membrane  of  livinff  cells  always  appears  to  contain  water  as  an  essen- 
tial part,  almost  like  the  water  of  cn'stallization  in  hydrated  salts.  When 
driea,  cells  contract  more  or  less ;  and  many  phenomena  of  bursting  of 
fruits,  8i)orange8,  &c.  are  the  result  of  the  tearing  down  of  weak  regions 
of  cellular  tisMue  by  the  contraction  of  firmer  tissues  in  drying.  Cefiular 
tissues  with  soft  tliick  membrane,  like  those  of  the  Algae  &c.,  contract  in 
drj'inur  so  as  to  cause  the  shrivelling  of  the  stnicture.  All  such  tissues 
ab^rC  water  when  wetted,  and  swell  up  again,  but  do  not  in  all  cases  re- 
assume  their  original  flexibility.  Cells  of  wood,  liber,  &c.  also  expand 
when  wetted:  but  the  exjvansion  takes  place  in  a  direction  transverse  to 
their  axes,  and  they  usually  contract  in  the  longitudinal  dimension  as 
they  swell  laterally.  Hence,  although  wood  and  fibrous  structures  swell 
in  water,  it  is  only  in  the  direction  across  the  grainy  and  cordage  simul- 
taneously contracts  in  th(»  direction  of  the  flbres. 

Diluted  sulphuric  acid  and  alkaline  solutions  cause  a  swelling  of  the 
membrane  of  most  cells,  of  which  advantage  is  sometimes  taken  in  woven 
fabrics  to  render  the  stufl*  closer  in  texture.  By  soaking  in  an  alkaline 
solution,  the  single  fibres  are  made  to  swell  so  as  to  come  more  completely 
into  contact  and  fill  up  the  iuterstices. 

576.  Primar}',  unaltered  cell-membrane  is  colourless;  subse- 
quently it  becomes  coloured,  usually  of  a  tint  of  brown,  apparently 
by  infiltration  of  substances  formed  in  the  contents,  since  by  boiling 
the  membrane  of  old,  deep-brown  tissues  with  nitric  acid,  or  with 
solution  of  potash,  the  colouring-matter  may  be  extracted. 

577.  The  original  membrane  of  a  newly  formed  cell  is,  as  far  as 
we  have  the  means  of  pi*rceiving  it,  a  homogeneous  layer  of  substance, 
the  porouM  nature  of  which  is  only  to  bo  concluded  from  the  &ct  of 
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its  permeability,  no  visible  porea  beiag  revealed  by  the  most  perfect 
microseopct*  wo  possess. 

It  id  important  to  note  this  homogetieity  of  tbe  pnmary  cell*wal], 
aa  tlie  meiiibniije  ulmost  alwiiys  becomes  uiark^Hl  with  dote  and  tines, 
indicating  inequality  of  thicknt^sH^  as  it  becomes  thickor. 

578.  This  primary  meinbrnne  appears  to  have  the  property  of 
growing  by  what  ia  called  intussusceptioa  of  molecules,  since  it 
expands  to  accommodate  the  increasing  contents  of  the  eell  in  cell- 
proT^ih,  without  any  indication  of  struHure  necessarily  accompanying 
the  expansion* 

No  better  exaniple  of  this  can  be  mentioned  than  the  ||:rowth  of  the 
pollen-tubt^  of  Phftnerogaiuia,  wliich  sometiioes  acquires  a  length  of  ^ 
or  more  inehes  (CactuH)  without  ever  departing  from  the  homogeneous 
pt^Uicular  atructure. 

Cell -membrane,  however,  may  incnia'^e  in  size  by  expan^on,  as  we  *^e 
in  the  eell-divifiion  of  (Kilagonium^  in  which  a  thicKetned  rinj^r  of  accumu- 
lated ctdhi|oee  is  stretched  out  by  the  elongating  cell  and  becomes  a  thin 
membmnouj*  coat  to  the  latter. 

The  molecular  structure  of  eell- membrane  has  l>een  studied  bv  Xagvli, 
who»from  his  research e.s  on  the  cons ti tuition  of  the  niemhrane  of  tfie  iit arch- 
grain  by  means  of  polarized  liglit,  cttmc^  tn  tbt*  conchiHon  that  all  organie 
su!>Mtance!*  are  ctanpo-ied  of  cn/iftttliiM  moleeides  groupetl  in  a  dctinit^y 
inamier.  When  dry  the  molecules  are  without  interspaces ;  when  motsi,. 
each  molecule  is  siirrounded  by  a  tliin  tihii  of  water,  Nagi^li  fiirttu^t 
supposes  that  each  molecule  is  made  up  of  a  number  of  atoms,  similar  t^^or 
identical  with  the  atoms  of  the  chemist.  The  molecuIe«  ar«  of  dilTerRiit 
sixes ;  those  portions  of  the  structure  richest  in  water  have  the  amalk^i 
molecidcA.  The  molecules  themselves  are  of  the  nature  of  ciystaJii  witli 
two  optic  axes. 

57f*.  llie  walls  of  almost  all  cells  soon  exhibit  a  departure  frooi 
the  ongiual  simple  condition,  arising  from  the  formation  of  new 


Fig,  479. 


Fig.  460. 


.  „  l"9.  Tmnrftrwe  nedioii  of  Itbrr-tvtti  of 
rig  490.  Tr&tunr«fM  Molioo  of*  tKU!k'«»U«d 
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lamellae,  more  or  less  resembling  the  primary  membrane,  all  over,  or 
over  particular  parts  of  the  inside  of  the  primar}'  membrane.  These 
arc  distinguished  as  secondary  layers  (figs.  479,  480).  The  consistence 
of  these  layers,  and  the  mode  in  which  they  are  disposed,  produce 
the  most  important  diversities  of  character  of  the  walls  of  fully 
developed  cells. 

The  laminated  condition  of  cell-membrane  mav  be  well  observed  in 
simple  cellular  structures  by  treating  fragments  ol  Cladophora  ylomerata, 
or  other  large  Confen'oid,  with  diluted  sulphuric  acid.  The  laminsB  are 
very  visible  in  cross  sections  of  the  cells  of  wood  and  liber  after  these 
have  been  boiled  for  a  short  time  in  nitric  acid. 

580.  Besides  the  primary  membrane  and  the  secondary  layers,  we 
find  in  certain  cases  a  kind  of  envelope  which  has  been  variously 
explained  by  different  authors.  The  filament*  of  some  Confervoids 
(Spirogyra,  fig.  465),  of  Desinidium,  &c.,  the  families  of  cells  of 
Palmellece  and  Nostochinece,  are  surrounded  by  a  coat  of  gelatinous 
consistence,  outside  the  proper  cell-membrane.  This  appears  to  be 
produced  by  the  sottening  and  swelling  up  of  the  parent  cells  (of 
many  generations)  of  the  cells  which  are  surrounded  by  such 
envelopes. 

These  gelatinous  coats  are  apparently  analogous  to  the  intercellular 
substance,  as  it  has  been  called,  to  be  mentioned  hereafter. 

581.  Another  layer  is  characteristic  of  many  cell- membranes 
which  are  destined  to  protect  the  subjacent  tissues,  or  their  own 
contents,  from  the  action  of  the  atmosphere,  namely  those  of  epi- 
dermal ceUs  and  of  pollen -grains  and  spores.  These  exhibit  a  super- 
ficial pellicle,  of  varied  character  as  to  thickness,  texture,  and  marking, 
which  pt»lliclo  appears  8ul)8CM]uently  to  the  first  formation  of  the  cefi. 
Tliis,  like  the  gelatinous  coat  just  described,  is  a  structure  altogether  of 
secondary  character,  but  is  distinguished  from  the  ordinary  secondary 
layers  of  thickening  by  its  position  on  the  outside  of  the  cell- wall. 

It  is  still  a  moot  question  whether  these  pellicles  are  secreted  by  the 
primary  membrane  on  the  outside,  or  are  formed  by  transformation  of  the 
outer  laminie  of  the  primarv  membrane  itself,  whase  place  is  then  taken 
by  some  of  the  outer  secimilan'  layers.  This  subject  will  be  more  dwelt 
upon  under  the  head  of  the  cuticle, 

582.  The  secondarj-  formations  on  the  inside  of  the  coil-membrane 
may  (1)  corresjHjnd  in  character  to  the  primary  wall,  in  which  case 
the  cell-wall  is  simply  thickened  by  new  lameUsB  ;  or  (2)  the  new 
layers  applying  themselves  ctiually  over  the  wall,  leave  certain  parts 
bare,  which  appear  as  dots  or  pits  of  various  forms  when  viewed 
from  the  inside  (tigs.  481,  a,  b)  ;  or  (3)  they  are  applied  only  over 
parts  which  form  peculiar  patterns  upon  the  primary  wall,  and  appear, 
when  of  sufficient  thickness,  Ukc  Jibres  adhering  to  it,  spiral,  annular, 
or  connected  into  a  kind  of  network. 
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Those  secondary  layers  wliicli  resemble  the  primary  v&U,  altlioufl 
uniforwily  depo.^ited,  present  in  certaio  ta^s  au  appi'Amiice  as  tliuug 
their  molfcules  were  armnged  in  a  fspinil  order^  sioct'  fine  ^iriil  gtr 


F!g.  481,  A. 


Fig.  481,  E 


FIk.  I$1«  a.  Seetkn  of  VvHr  of  the  4^clo«p«nn  of «  Sifo-Ptelin.    M«ffii.  9Q04uya, 
Fig.  461,  B.  LMiiinMtMl  crll-«r^l»  of  thv  orll*  in  A.    Miifii.  fiOO  dum. 

raay  ^oraetimea  he  detected,  afttr  Ireatinjif  them  with  adds  and  by  othrr  ] 
means^  and  many  of  them  art^  apt  to  tear  in  a  spiral  direction.  Tli« 
excessively  delicate  spiral  marking'  liere  referred  to  (sie*fn  in  liberH?elU  of  j 
Vmea  (fip.  48;^)  and  most  Apocynneefi*  and  ABtdepiatlgt^eir,  in  wcjcid- 
cells  of  ZV«M4f,  in  the  cell-meiubmne  of  Ilt/dnnitcti/ott^  &c.)  nin*it  not  be 
confounded  with  a  deceptive  appearance  reisemhliu!^'  a  much  coarser  9pintl 
gtriation  orodureil  bv  treating  the  membranes  of  t'onfenas  thr  parwij- 
chyma-cells  of  Orvfm,  Cucurhita^  ki\  with  s*ulphuric  acid,  where  tha 
appearance  often  ne.stdt.s  from  the  irregular  conTulutiona  of  the  *»wailca 
Iftmallae  of  the  cell-walL 

583.  The  uniform  kind  of  Becondar}'  liivers  are  sometime*  accuniQ- 
latt^  at  one  side  (fi|^.  484),  or  in  the  angles  of  cells  (fi^.  4S5) ;  tlius 
they  are  much  thicker  on  the  side  of  epidermal  celb  next  the  air; 
and  they  iill  np  the  angles  of  the  cells  of  the  tle*hy  endiMSipenii  of 
many  seetls,  the  cell*  of  tbe  coHrtichiftna  found  beneath  tlie  rind  of 
CheDopodJaceoe,  and  the  cells  of  the  leaves  of  Xtfrn/fhra,  of  aome 
Jungormanniaoeie,  Ac.  There  i«  reaBoa  to  believe  that,  in  some 
instAnee^f  the  ceU-wall  thickena  at  certain  seaaotis  and  becoroiw 
thinner  at  others ;  but  this  appearance  may  arise  from  an  altertiately 
swollen  and  contract^  state,  and  not  from  absorption  and  iv* 
deposition. 

These  will  be  spoken  of  again  under  the  heads  of  ^tktmk  tad  ini^r- 

584.  The  deposit*  leaving  spot*  of  the  primary  membrane  bar* 
form  what  are  called  ptHaU  or,  less  properly,  porous  vclU,  They 
occur  on  the  walb  of  most  celln  of  the  parencliymatous  struetures  of 
the  higher  phinU,  in  the  form  of  round  «pols  (fig.  476)  wlinv  the 
still  membranous  ceU-wall  is  tliinner.     In  wood-ceUs^  in  libvr-celk. 
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and  the  greatly  thickened  cells  of  fleshy  endosperms,  hard  seed-coats, 
&c.  the  applicution  of  a  great  numher  of  secondary  layers  upon 
the  Wi\l\y  always  leaving  those  spots  bare,  converts  the  pits  into 
canals  running  out  from  the  contracted  cavity  to  the  primary  wall 
(figs.  4i<0,  481). 

Th(»  marks  arc  really  always  />tVjt  at  first,  as  may  be  seen  by  colouring 
the  cell-mombrane  with  iodine.  But  in  old  wood-cells  they  appear  some- 
times to  become  holes,  by  the  absorption  of  the  primary  membrane  which 
fomuKl  a  kind  of  diaphragm  over  the  outer  end. 

These  pitted  markings  may  be  circular,  oval,  or  elongated,  transvenely 


Fig.  484. 


Fig.  483. 


Fig.  4**2.  Librr-<«ell  of  Pf riwinkli'.    Mngiu  T.'i  diam. 

FiK.  I'^t.  Fnt(ini-nt  of  th«*  vrll  in  fli;.  4*<1'.  ningnilliHl  .'Unt  iluun.    (The  t^inl  linft  on  the  oppc^ 

■iti'  nidf  of  the  vrW  khim  ihriMi^h  and  cruw.) 
Fi;*.  4^  I.  Vf  rtii-al  «ei tioo  of  c|iidrnuiii  uf  I'tM-mm  albmm,  with  maiiT  thickraing  Ujen^   ICagB. 

4UU  diam. 
Fi|{.  4^.'i.  TranoTcriM*  ih'ciitin  of  c*'\U  of  thr  p<*tioli>  of  XfmplUM  a(4a,  thamim§  the  biiuiutc4 

wall.     Magn  'Miodiaiu. 
Fig.  -t^tf.  FrafUMnt  of  a  pitied  duct  uf  Lamru*  Stutt^frof.    MagD.  UN)  diam. 
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or  more  or  leue  obliquely,  &o  as  to  ajjproacb  to  the  appearauce  ol  ^^^ 
Soraetiine^  tlie  kter  ftecondary  deposits  do  not  extend  quite  to  Uie  edg« 
of  the  aperture  in  the  earlier  layers,  and  th«  i^ut'cestave  Inyere  tamy  so 
retrent  from  this  c^dge  that  the  caiiiU  becomea  at  leujfth  funnel-shapedj 
in  thU  case  tht?  pit,  when  neeii  m  front,  presents  a  double  outline,  one 
eorresponding  to  the  outer  tad,  the  other  to  the  inner  and  wider  end 
(tiff.  480). 

This  condition  may  be  further  complicated  by  the  existence  of  a  len- 
ticular deprej^sioo  between  the  contiguous  out<side  walk  of  pitted  cella,  ai 
in  Conifene  (fig.  487),  The  oulUne  of  tiila  depression  gives  the  appear* 
ance  of  a  circle  Hun'oundinjjr  the  centnd  pit.  Scbacht,  however^  a^er1a< 
that  the  pit  m  a  retil  perforatitmi  and,  furtbt^r^  that  in  the  Very  youii| 
condition  the  lenticular  cavity  between  two  adjacent  oelk  i&  divided  ini 


Kg.  487. 


;    K 


A,  pBrt  of  ft  wood-i^Il  or  Oinhao  bUobm^  in  teitiml  wM?tIon,     Maj^  500  *lmm      "    "^^  -  * 
•Kction  of  ft  wood-cttU  oi  Amm*  Pi/Htm:  a.  a  !>orit  i>*i  i>it.  or  "jjlftttd/' 
C  Pni|pn<»»t  of  tbf)'  WftU  of  ft  wood<<»U  of  PtttvM  i^*i^,  i«i|Ji  b  bordf*i- 
<it  the  pil;  &,  tHa  Iftig*  rioft  eftuaed  by  thp  Wticulkr  iuU'ni|>ftc>«  {n).    M  • 

two  comportmentA  by  a  thin  longitudinal  piinition^  which  in  tlie  pr 
deposit  of  the  two  celU.  The  lenticular  cavity  i,^  formed  by  the  re?H>r^ 
of  this  depuHit,  and  it  conimunicution  establiwhed  Ijetween  the  twoadji__ 
cell*.  The9*t  arcolated  pita  (or  macula?,  an  Scbacht  callti  them)  an*  not,  i 
was  once  ituppoju-d^  couliued  U»  the  Coniferw  ;  bul  ihey  are  univunall^ 
found  thruugiiuut  thut  fn^up  with  a  regulanty  of  dij»po«ition  and  couatancy 
of  occurreuce  not  known  el»ewhcr«. 

5^5.  A  fuithcr  complicatioii  of  the  pitted  structim?  ha*,  moreover, 
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been  described  by  Von  Mohl  as  occurring  in  the  va$a  propria  of  the 
vascular  bundles  of  Monocotyledons,  and  in  the  thin-walled  cells, 
layers  of  which  alternate  with  the  long  woody  fibres  in  the  liber  of 
Dicotyledons.  In  these  cells,  which  that  author  calls  "latticed"  or 
"  clathrate  "  cells,  the  membrane  which  forms  the  diaphragm  dosing 
large  pits  is  marked  with  an  cxcessiyely  delicate  network,  apparently 
formed  of  fibres  applied  upon  the  primary  membrane.  This  occure 
not  only  in  the  pits  of  the  side- walls,  but  in  those  which  are  found 
on  the  septa  between  cells  standing  one  aboye  another. 

This  discovery  is  of  much  interest,  and  is  likely  to  draw  more  attention 
to  the  liber-stnictureti,  which  have  been  neglected  b^  anatomists,  bat 
which  may  possibly  take  an  important  share  in  the  (ustribution  of  the 
elaborated  sap. 

586.  The  «'  fibrous  "  secondary  layers  may  present  the  form  of  a 
single  spiral  band,  running  from  one  end  of  the  cell  to  the  other, 
and  with  the  turns  of  the  spire  quite  close,  or  more  or  less  distant 
(fig.  48S) ;  or  the  spiral  band  may  be  double,  triple,  or  even  oonsist 


Fig.  400. 


Fig.  488. 


Fig.  480. 


Pig.  i"-*.  CpII  from  the  uporanKium  of  Kquhftum  arvfnae.    Ma^p.  380  diam. 

Fiff.  4>'.«.  Colin  from  the  sitoninfjium  of  Aiarekaniia  polfmorpha.    If afn.  160  diam. 

Fig.  49(.i.  CVllii  from  the  leaf  of  StHseviera  guinttrntu.    M ago.  4U0  diam. 

of  six  or  more  parallel  bands.  Ver}'  often  these  spiral  secondary 
depasits  are  sufficiently  elastic  to  allow  of  their  being  stretched  out, 
the  comiMiratively  thin  priinar}'  membrane  to  which  they  adhere 
g^Iving  way  at  the  interstices. 

In  the  cells  of  the  coat  of  the  need  of  CW/omia,  the  primary  membrane 
btvoiues,  during  the  ripening  of  the  seed,  converted  into  a  substuioe 
which  softens  and  swells  up  in  water;  so  that  when  this  stnictuie  is 
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wetted,  the  spiral  fibre  apringa  out,  opening  Us  cqUb  widely  like  a 
spring. 

587*  Tlie  anmtJar  tbielieDings  (fig.  4Sf>)  are  less  coiniTion  Ulan 
the  spiral,  but  occur  snmetinies  in  the  same  ccll»  and  also  in  nf^so^ 
cifttiotiwith  the  next  kHid^tlie  reticulated.  The  rings  are  gcnenllf 
at  some  little  distance  apart. 

5^8.  The  rtticfdatfd  secondary  layei's  may  be  uniform  over  tlio 
wall  of  tlu"  cell»  or  irregular  ( tig.  4i*0),  which  is  more  frecjuent,  einc^ 
the  ordinary  cause  of  the  reticulated  appearance  is  the  fonnatiou  of 
vertical  connecting  bars  between  rings  or  spiral  coits,  at  the  angles 
of  the  cells;  when  this  occurs  very  regultirh%  a  ladder- like  arrange- 
ment results,  giving  what  is  cailbil  the  nr^'ilftt^ifurfii  stnicture,  espe- 
cially frequent  in  the  vaBcular  structure  of  Ferns  (tig.  491), 


Fig.  491. 


Fig.  492. 


JPtf .  491.  Pninxif  tit  of  a  i«^l«  r 
fig.  4{»3,  Wood-et'ili  of  Ye**  , 


1  of  «  Trr<»-Ffni  t  a,  waJU  in  cOttta<i^  with 
mth  <v11r.     IfcKTi.  9liO 


The  connecting  bars  of  the  reticulated  and  Bealariform  ciella  mast  not 
be  supposed  to  originate  aftf  r  the  rings  or  Fpirftls ;  they  arw  eontompo- 
raneously  dt^vtdoped ;  And  ibi*  diverj^ities  in  the  c]oj«eni«s  of  the  coilei  of 
cells  are  likewise  originftl  peculiarities  of  the  depoi^itn.  The  «tati;m<?nt 
that  the  tuni?*  of  spiral  etiil8  are  opened  by  loQf^itudinal  growth  ot  lU*» 

firimary  membmne  lo  which  they  adhere  seenid  to  be  founded  oo  iip«!cu* 
alive  notions. 

The  roinU  fltnicture  of  seenndftTT  deposits  is  brautifully  seen  in  tb«>  ^ 
elaters  in  Jttnf/ennanhia  and  MurchaHtia^  in  th**  colls  of  ihe  oi'rinl  rc»ota  of  fl 
epiphytic  ilrcbidM^  in  the  cells  of  tbe  wood  ot  Caelaceas  and  in  the  spind  S 
vessefm  of  the  veins  of  the  leaves  and  leaf-stjdks  of  Monociityledonuua 
plants,  8ueh  as  the  Hyacinth,  Narci-siiis  J/i/j»a  (which  presents  as  many 
AS  20  pamllel  bands  K  shtKJts  of  FJder,  h'of-*ttilk?  of  pan! on  Khubarb^ 
Stmwborries,  &e.»  q1i*o  in  the  petals  of  dt>lieat**ly  orgHoixotl  flowrrs.  Annit- 
hir  celln ar»'  w*di  »*ivn  in  th«* spomnges of  Matvhftntiu and  othir Llv»*rworta, 
aud  ID  many  of  the  8tnicture.^  just  munlioniM]  with  J«piml  ami  r«tiridat«4 
cella.    The  scalar i form  marking  it*  most  regular  in  Fcrna, 
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more  r^tilar  forms  of  the  dott<,^d  thickeniiig  above 
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the  spiral-fibrous  and  the  dotted  forms  appear  as  the  extremes  of  an 
analogous  kind  of  structure. 

In  many  wood-cells,  especially  in  root- structures,  the  reticulated  or 
scalaritbrni  cells  have  the  meshes  so  small  that  they  become  in  fact 
pitted  cells. 

In  some  cells  both  kinds  of  thickening  occur,  so  that  it  is  con- 
venient to  distinguish  tertiartf  layers.  In  the  wood-cells  of  the 
Yew  (fig.  492),  of  the  Lime,  and  other  plants  the  secondary  layers 
are  jntted,  and  a  tertiary  deposit  subsequently  appears  in  the  form 
of  a  spiral  fibre. 

The  pits  on  the  walls  of  contiprnous  cells  correspond,  and  they  do  not 
generally  occur  opposite  intercelliuar  spaces,  or  on  the  outside  of  epidermal 
colls;  but  exceptions  occur  to  both  these  rules,  to  the  latter  especially 
iu  the  leaves  of  C'l/vas.  The  first  rule  has  much  influence  on  the  marking 
of  the  large  cells  forming  part  of  f/wcf*,  which  are  often  in  contact  with 
several  cells,  one  above  another,  and  with  parenchyma-cells,  other  ducts, 
or  with  intercellular  spu'es,  on  diffen'nt  sides.  *  In  the  wood-cells  of 
Conifene,  the  peculiar  oordt-red  pits  occur  only  on  the  sides  parallel  to 
the  medullary  rays,  not  on  the  internal  and  external  walls. 

5()<>.  Cell-membranos,  including  the  secondary  layers,  are  composed 
of  the  substjince  called  alfufo^e,  which  is  one  of  a  class  of  organic 
compounds  intimately  connected  as  regards  chemical  constitution, 
but  prcM'Uting  remarkable  phyvsiml  differences.  Of  these  compounds 
the  most  important  are : — sut/ar  and  dextrine^  soluble  in  cold  water, 
and  occurring  in  solution  in  the  cell-sap ;  starch,  insoluble  in  cold, 
but  softening  and  swelling  into  a  mucilage  in  boiling  water,  and 
f«)und  in  the  form  of  granules  in  the  cell-contents ;  and  w//u/ow, 
insoluble  in  cold  or  boiling  water,  alcohol  or  ether,  obstinately  re- 
sisting the  action  of  alkaline  solutions,  but  soluble  in  strong  sulphuric 
acid,  and  forming  the  permanent  solid  parts  of  vegetable  structure. 

5i>l.  Cell-membranes,  comi)osed  of 
pure  cellulose  originally,  undergo 
changes  at  subsequent  i>erio<ls  which 
alter,  in  a  marked  manner,  their  beha- 
N-iour  towards  chemical  reagents ;  and  it 
is  not  at  present  certainly  ascertained 
what  is  tlie  real  cause  of  the  series  of 
modifications  which  they  j)resent.  If 
we  conipan'  the  membrane  of  a  nascent 
cell,  of  thick-walled  parenchyma,  the 
solid  and  often  dark-colonn»d  walls  of 
the  cells  of  old  heart- wood,  of  liber- 
cells,  the  very  resistant  membrtmes  of 
corky  tissues,  and  the  layers  of  gela- 
tinous or  cartilaginous  consistence  so 
abundantly  developed  in    the  larger 


Fig.  403. 


WaU  uf  thr  crllii  oftho  liber  of  Omm! 
a,  ixiniftiy  mrmbnuae;  &»  old«il 
•rcondafy  Urm;  c. 


MHNmdiirT 
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Kbfs.  400  diam. 
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Algse*  we  meet  with  extremely  difTercnit  cbaraeteriBtics,  for  ihe 
plan  a  ti  on  of  which  rliffttrGiit  views  arc  entertained.    On  tho  one  hand 
it  is  Bail!  that  the  etdlulose  prcM^ne^^d  in  the  fonnation  of  the  original 
momhmne  or  layer  of  thickening  b<?coracs  gradually  converted  inta 
dirterei^t  but  related  chomieal  compounds :  on  the  other,  that  the 
cclhilosc  layers  become  irapregnatcd  by  foreign  substances,  gradnall^f"  fl 
infused  into  them  from  the  fluid  contents,  such  substances  being  ™ 
distinguished  by  the  name  of  hu^nf^ft'tuf  matters  (iig.  403).     A  third 
view  is  that  of  Fremy,  who  considers  that  there  are  several  kinds  or 
modifications  of  celhdose,  and,  moreover,  that  those  vegetable  struc- 
tures formerly  cousidon^d  to  be  made  up  exchisivDly  of  cellalose, 
contain  matters  of  a  diftcrcnt  chemical  eom posit it»rK 

Celhdose,  as  found  in  the  organized  condition  of  c*»ll-menibrane, 
npppars  to  behave  somewhat  differiinllv  to  chemical  rea^nts  aecordtng^ 
to  the  8tate  of  agfrregntiou  of  its  particleai  (that  is  tosav.  it«  density) ;  for 
nascent  cell-menilirane^!  will  in  nmny  eaftCS  asi»nme  a  violet  or  even  a  blue 
colour  when  treated  with  a  strong  solution  of  iodine  and  washed  with 
water»  like  staft'h.  The  jaame  is  the  cii>e  with  some  of  the  semi;jf'latinous 
layers  of  thiokenintr  mt^t  with  ia  the  en*lo«|i4»rm  or  cotyledons  of  certain 
Hetnlj)  (called  nmyloid)^  and,  moreover,  in  thn  cell-structun?s  generally  which 
have  been  trcnted  in  the  way  described  below,  to  rerao%'e  the  eo-caJled 
'^  incnistini^^  matters."  Jtut  aa  a  genpral  rule,  cellult^se  does  not  take  m 
blue  coloTir  with  aqueous  solation  of  iotline,  unless  some  other  ai^nt, 
©ipecially  sulphuric  acid,  is  applied  at  the  same  time,  A  solntion  of 
iodine  in  chloride  of  jsinc  brings  nut  a  blue  colour  in  fully  devidop«s(l 
cell- membranes,  «till  more  readily  than  the  sulphuric  a<  id  with  io^line. 
These  reagi^nt-s  reailily  afTect  newly  formed  tissues  in  general ;  and  the 
more  delicate  kiads  of  cellular  tissue*^  are  pptmnnentlv  .^i^nflitive  to  th^^m. 
But  after  a  time  thpthickpr  rfU-membnines,  and  t^spec  ally  those  of  wnodv 
tlH8ues,  the  cartilaifinou**  structure.^,  and  the  tissue  of  t^pidermi'*  and  baric, 
no  hmgf^r  Ijecome  blue,  but  only  y»'Ilow  or  bmwn  with  the  above  reageiita ; 
and  it  is  the  n*al  cause  of  this  alteration  which  is  tho  subject  of  the  dif- 
ference of  opinion  aljove  n*ferred  to. 

By  maceration  for  several  hours,  or  boiling  for  a  minute  or  two,  in  nitric 
acid  for  womly  and  cartilrtginous  tissu*'S,  in  strting  srjlutVm  of  potAMh  for 
epidermal  and  corky  tissue-^,  bringinjr  the  cells  to  a  point  whi?T<i  they  wtill 
exhibit  all  their  structure,  but  nre  bleached  and  soft'med,  then  wi^hing- 
thera  with  water  and  applyinjr  iodine,  a  blue  colour  is  pruduewl  like 
that  appearing  in  na*»cent  cellulose,  or  in  tolerably  new  tissues  undi-r  the 
inBuence  of  sulphuric  acid. 

It  remains  to  be  ascertained  whether  these  processea  alter  the  com- 
position  of  the  cell -membranes,  or  raercdy  remove  infiltrated  matters  of 
nitrijyrenous  competition.  The  latter  view  is  support<^d  by  the  fact 
that,  in  imperf»>ctly  prepared  objix^U,  some  of  the  more  reMiftting  UverH 
ftp  pear  ffnvn^  which  wrudd  *eem  to  result  from  an  optical  eom  hi  na- 
tion of  the  blue  of  tht-"  cellulose  mtb  the  vfillr^w  of  iin  intiltratod 
matter.  At  the  same  time  it  mu'^t  be  noticM  that  the  cellulo««e  b 
hrnught  into  a  condition  approaching  that  of  starch,  only  norm^  la 
mueent  membrsnes  and  in  the  semiaolid  depo«t«  of  **  nmylaid '*  »lMTt 
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mentioned.  Fr^my,  m  above  stated,  considers  that  there  ate  other  sub- 
stances besides  cellulose  entering  into  the  composition  of  vegetable  cell- 
walls.  True  ctUuhse  forma  the  cell-wall  of  the  cellular  tissue  of  bark, 
fruits,  roots,  &c.^  and  is  soluble  in  ammoniacal  oxide  of  copper.  iVrra- 
ceiluhfte  \a  found  in  the  colls  of  the  pith,  the  epidermis,  the  meaullarj  rays, 
&c. ;  it  is  soluble  in  the  copper  solution,  but  only  after  special  treatment. 
Fibrow  is  the  constituent  of  the  wood-cells,  and  is  insoluble  in  the  copper 
solution,  except  after  special  treatment,  but  soluble  in  strong  sulphuric 
acid.  Vascxdoxey  the  substance  of  which  vessels  are  formed,  is  insoluble 
in  hydrochloric  and  sidphuric  acids  and  in  the  copper  solutions,  but  soluble 
in  b<)iling  caustic  potaan. 

592.  Cell-mcmbrano  in  most  cases  contains  a  certain  amount  of 
inorganic  matt<T  ;  but  this  is  probably  attributable  in  general  to  its 
being  saturated  with  the  watery  ceU-sap,  in  which  various  salts 
exist  in  solution.  In  particular  cases,  however,  there  is  a  special 
deposition  of  inorganic  substance  in  the  walls  of  cells — as,  for  in- 
stance, in  the  Grasses  and  the  Equisetacese,  and  the  Cane-Palms 
(Cahtmii8)j  where  the  epidermal  structures  are  so  loaded  with  silex 
that  they  not  only  acquire  a  hard  texture,  rendering  them  harsh  to 
the  touch,  but,  when  the  organic  matter  is  destroyed  by  burning, 
a  com])leto  skeleton  of  the  tissue  remains,  entirely  formed  of 
silex.  The  siliceous  coats  of  the  Diatomece  afford  another  striking 
example. 

It  is  not  yet  clearly  made  out  whether  the  silex  is  here  deposited  in  a 
layer  upon  the  cell-membrane,  or  interpenetrates  its  substance  ;  but  the 
latter  i<i  probably  the  real  state  of  the  case.  The  pericarp  of  some  plants, 
as  Lithynpemium,  contains  lime,  in  what  form  it  is  not  certain ;  but  the 
carbonate  of  lime  incrustin^  the  cells  of  many  species  of  Chara  is  clearly 
a  mechanical  deposit  upon  the  outside  of  the  membrane. 

593.  The  membranous  wall  of  the  vegetable  cell  is  ordinarily  a 
permanent  structure  :  forming  the  **  skeleton  "  of  plants,  it  usuidly 
remains  entire  until  the  decay  or  destruction  of  the  organism  in 
which  it  exists.  But  we  have  already  mentioned  that  it  becomes 
absorbed  or  dissolved,  ultimately,  at  particular  points,  as  at  the  con- 
tijTuous  end-surfuces  of  those  cells  which  become  fused  together  to 
form  vessels  or  ducts ;  and  in  the  case  of  the  layer  closing  the  outer 
ends  of  the  canaLs  of  the  pits  or  wood-cells,  a  similar  destruction 
of  the  primary  membrane  seems  to  occur.  A  phenomenon  of 
this  kind  Is  distinctly  present e<l  in  the  large  spiral-fibrous  cells  of 
Sphivjunm  {fi^,  494),  where  the  walls  of  old  cells  are  found  perfo- 
rated by  large  round  orifices,  product»d  by  the  separation  of  circular 
piecin»  of  the  cell-wall,  and  in  the  cells  of  the  leaves  of  Leueohryum 
tjlanrum  (fig.  495).  In  the  cells  of  the  Confervoids  producing  too- 
spores.  the  wall  breaks  open  at  definite  places  to  allow  these  to 
escape,  exhibiting  small  lateral  or  terminal  orifices  in  dmferva 
(fig.  465,  c,  d)  &c,  or  breaking  quite  acroas  by  a  circnlar  slit  in  (SSila- 
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gonium.  In  this  last  genus  the  cell- wall  breaks  across  in  the  same 
way  in  cell-division,  to  allow  the  new  cells  to  expand  ;  and  in  one 
of  the  Palmelleof  {Schizochlamys)  the  wall  of  the  parent  cell  splits  off 
in  segments  every  time  a  new  generation  of  cells  is  formed. 

Fig.  494. 


Fig.  405. 


Fig.  404.  Cell  of  the  leaf  of  ^^A/i^um  eymbifolium^  with  annular  fibres  and  oriflcca  in  the 

wall.    Mngn.  400  diom. 
Fig.  495.  Porous  cells  of  the  leaf  of  LeucolMyum  glaucum ;   vertical  section.      Mttgn. 

400diam. 

In  the  formation  of  the  ultimately  free  cells  composing  pollen-grains 
and  the  spores  of  the  higher  Cryptogamia,  the  cells  are  liberated  from 
the  parent  cells  by  solution  of  the  wall  of  the  latter.  A  still  more 
curious  phenomenon  occurs  in  the  process  of  cor\jvgation^  where  two  cells 
coalesce  by  complete  union  of  their  walls.  The  last  cases  appear  related 
in  some  degree  to  the  origin  of  the  gelatinous  coats  of  the  PalmeiletB  and 
other  Confervoids,  which  are  probably  produced  by  the  disintegration  of 
the  walls  of  parent  cells,  which  become  softened,  and  swell  up  as  the  new 
generations  of  cells  are  formed  in  their  interior. 

The  origin  of  cellulose  is  not  clearly  determined;  it  seems  most  probable, 
however,  that  it  is  derived  from  the  starch,  sugar,  inuline,  or  similar 
materials  contained  in  the  protoplasm  of  the  cell,  as  mentioned  in  suc- 
ceeding paragraphs. 

Conimts  of  the  Cell. 

594.  The  solid  cellulase  structures  forming  the  persistent  mass  of 
vegetable  tissues  may  be  regarded  as  a  skeleton  or  framework  ;  for 
the  vital  and  chemical  phenomena  exhibited  by  plants  all  depend, 
in  the  first  instance,  upon  operations  which  have  their  seat  in  the 
interior  of  the  cells.    The  careful  investigation  of  the  cell-contents 
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IB  consequently  of  primary  importance  in  the  stndy  of  Yegetable 
Physiology. 

The  fundamental  importance  of  the  matters  within  the  cell  is  not  only 
demonstrated  by  what  we  are  enabled  to  observe  taking  place  in  the 
inteiior  of  living  cells,  but,  in  certain  of  the  lower  plants,  the  vitalized 
contents  actually  emerge  from  their  confinement  in  the  shell  of  cellulose 
(as  the  sto-called  zowiporeA)^  and  exhibit  in  the  course  of  their  subsequent 
conversion  into  closed  motionless  cells  exactly  the  same  power  to  fonn 
new  cell-membrane  as  takes  place  in  ordinary  cell-division. 

595.  The  contents  of  the  cell  are  partly  more  or  less  solid,  partly 
fluid.  When  substances  exist  dissolved  in  the  cell-sap,  they  are  fre- 
quently out  of  the  reach  of  microscopic  observation,  on  account  of 
the  minute  quantities  in  which  they  exist,  or  from  the  want  of 
suitable  reagents  to  ascertain  their  presence :  among  these  are  the 
vegetable  alkaloids  and  similar  products.  The  sugar,  dextrine, 
mineral  salts,  &c.,  dissolved  in  the  watery  cell-sap,  do  not  readily 
admit  of  examination  in  this  way.  The  fluid  colouring-matters, 
essential  or  fixed  oils,  resins,  &c.,  on  the  contrary,  are  readily  ob- 
served, on  account  of  their  distinct  physical  and  chemical  characters. 
This  is  still  more  the  case  with  mineral  or  organic  salts  which  are 
suftitiently  abundant  to  cr}'stallize  in  the  cell. 

51M).  But  by  far  the  most  im])ortant  of  the  contents  of  cells  are 
certain  organized  structures  wliich  are  regularly  met  with  in  the 
cell-contents,  either  universally  or,  with  certain  definite  exceptions, 
at  particular  epochs  of  the  life  of  cells.  These  are  the  protoplasm, 
with  the  primonlial  utrivhy  the  nuchitSy  chlorojfht/Jl-cvrpuscIes,  and 
ftarch-fjranuffs. 


5i)7.  In  all  young  grow- 
ing cells  we  meet  with  a 
tough  mucilaginous  fluid, 
colourless  or  with  a  yellow 
tinge,  and  frequently  of 
more  or  less  granular  cha- 
racter, which  increases 
with  the  agt»  of  the  cell. 
This  substance  is  called  the 
protoplasm. 

The  ^)rimorrfiaZ  utricle 
is  the  outer  film  of  the 
pn>toplasm,  from  which  it 
differs  only  in  its  greater 
density.  It  is  coloured 
yellow  by  iodine,  and  is 
applied  intimately  to  the 
inner  surface  of  the  cell- 


Fig.  490. 


TimMT^ne  MMtion  of  cell  ct  Jmmmvmannia  T^9ri: 
the  iirimcmlial  atriol«>  coQtnoMd  ttom  Um  i  " 
aleohoL    Macs.  M)  diam. 

t5 


490 


PHTSlOtXJOY. 


membmne  of  yoiitjg  cclla,  persisting  in  tbe  cells  of  tissues  which  are 
concerned  in  the  reproductiuii  of  ct^lsor  the  performiince  of  thn  fimc- 
tions  of  assimilation  Jtc,  but  diatippearinj;  at  a  eomparntively  e^rlj 
poritwl  in  cells  which  actjuire  fibrous  or  pitted  woody  secondary  Jayera, 
This  stmctiirf*  ia  ntit  always  readily  diftfoverablG  in  lirin^  celb^  on  tie- 
count  of  its  close  apposition  to  the  ceO-wolI,  but  it  may  b^?  detected  hf 
the  opplication  of  a  woak  solution  of  iodine,  which  colours  it  brown,  juu) 
noon  cauM^s  it  to  contract  and  separate  fnim  tbo  cell-m<?mbraiie  (tig-  496). 
The  uoutrai^tion  h  Hisadvantag-eonsi  in  some  eajM^j*.  if  it  go  very  far,  as  the 
l^yer  becomes  applied  upon  the  inner  ceU-contenta.  The  structure  is 
rm  well  seen  oy  placiajr  portions  of  the  green  ti^«tie  of  leuves  Stc* 
{which  retain  the  urinioi-tlial  ntriele  after  accjnlring  their  full  fiize),  of 
the  pidp  of  fruitf«,  the  leaves  of  Masses  or  Liverwort*  i\\\r.  4i^WS),  or  the 
filaments  of  Confer\oids,  in  aleoliol,  or  treating  thera  with  dihito  nitric 
or  muriatic  acid.  The  primordial  utricle  then  aeparatea  from  the  cell* 
wall  without  beeoniinfi^  tuuch  di.Hcol cured, 

598.  The  primorriial  litricff,  lining  the  entire  wall  of  the  cell, 
forms  a  kind  of  mc ;  but  it  is  not  a  metnhrane  in  the  i^ame  sense  as 
the  proper  cell-wull,  since,  althoiif^h  it  pre^^nts  a  certain  cohesion 
and  resistance  to  the  jienetration  of  water,  it  is  not  merely  tlexlbJe. 
but  thutile,  and  (■a]iablc  of  moulding  itself  into  new  exteinal  forms, 
the  8ac,  in  cell-division,  hecominj?  constricted  into  two  or  more  por- 
tions without  wrinkling.  When  the  zoospores  of  the  Alga?  escape 
from  the  parent  cell,  the  primordial  utricle  forms  the  external 
boundary  of  the  structaro  of  the  zoospore,  whieh  has  a  definite  form 
in  each  case* 

Wt^re  it  not  for  this  definite  form  of  zooffpores,  we  might  compare  the 
consi-itenee  of  the  primoniial  ntrirle  to  that  semi  fluid  condition  of  gtaos 
in  which  the  gla-^n-blowers  mould  it.  This  p^'ouliar  state  of  orgamsed 
substance  is  exactly  pamllel  to  the  j^ubetance  of  AmG^,  the  soft  part  of 
8pongeei,  &e.  in  the  minimal  kingdom, 

599,  In  young  cells,  such  as  those  in  the  eamhium-layer  of  steins, 
in  the  growing  parts  of  leaves,  itc,  the  prott:»pliisin  nearly  fills  up 
the  cavity,  or  at  all  events  occupies  all  the  space  not  filled  by  the 
nucleus.  By  degrees,  as  the  e^^U  expands,  vacuolar  spaces  make  their 
ajjpcarance  in  the  protoplasm,  tilled  with  watery  cell -sap  ;  and  the 
protoplasm  is  thus  transformed  into  a  kind  of  froth,  which  is  often 
finally  displaced  so  entirely  by  the  cell-sap  that  it  forma  merely  a 
layer  applied  against  tlic  primordial *u I ricle. 

In  some  cells,  especially  of  the  lower  plants,  we  may  detect  more 
than  one  of  these  parietal  layers  of  protoplasm. 

These  chanp-es  are  readily  traced  in  very  young  hairs,  wh*"''>  f^-^ 
oh»erv**d  without  much  disturbing  the  natural  condition  of  ^ ' 
(fig.  407).     Jlovements  in  the  protoplasm,  rendered  evident  i 
TO'mt  of  the  granules*  floating  in  it,  occur  in  many  planLs  pr* 
and  are  attributed  by  some  to  contractility  of  the  protopla».m,  '■ 
alternate  iurgesceoce  and  emptying  of  certain  portions  of  the  pr^^h 
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600.  In  tho  protoplasm  of  most  young  cells,  and  persistent 
through  life  in  the  parenchymatous  structures  of  some  plants,  as  of 
the  OrchidaceflP,  occurs  the  globular  or  lenticular  body  called  the  M»e- 
cUus  of  tho  coll,  or  cytohlast  (figs.  497,  n,  «fe  498).    This  appears  to  be  a 


Fig.  407. 


Fig.  496. 


Fif.  497.  Upft^r  rad  of  a  jonnc  hair  of  the  itomeB  of  Tmimemtiiia^  thowiaf  th«  eeUc  ia 

▼arioua  ■tag<>s  of  deTrlnpmrat:  n.  ».  noclei.    Maipi.  400  diam. 
Fig.  498.  Cf>ll  with  a  Bocleoa.  from  the  ilem  of  OrdU*  mm$e%lu.    M afB.  400  dkm. 

mass  of  substance  identical  in  its  character  with  the  substance  of  the 
protoplasm,  and  it  mostly  presents  the  appearance  of  a  central  cavity 
or  vacuole  containing  one  or  more  small  granules  called  nudecli. 

The  nucleus  18  not  usually  found  in  Fungi  or  Lichens ;  and  many  Alg» 
are  likewise  unpro^-ided  with  it. 

GO  I.  The  nucleus  probably  originally  occupies  tho  centre  of  all 
na.««cent  cells  where  it  exists,  the  interspace  between  it  and  the 
primordial  utricle  being  filled  up  by  protoplasm.  When  theyacuolar 
displacement  of  the  latter  by  watery  cell-sap  takes  place,  the  nucleus, 
if  persistent,  is  usually  carried  to  one  side  of  the  cell,  and  cornea  into 
contact  with  the  inner  boundary  of  tho  primordial  utricle.  Some- 
times, however,  it  remains  suspended  in  the  centre  of  the  cell  by 
conls  of  tough  protoplasm,  stretched  from  a  layer  of  protoplasm  oottt- 
ing  the  nucleus  to  that  which  lies  upon  the  primordial  utnda.    The 
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cards  of  protoplasm  radiating  from  the  nucleus  are  the  persTstciit ' 
boundiirifts  of  the  vacnolrir  spaces  of  the  "  honeycombed  "  protoplasm. 

The  p-fldtiftl  vacyoltttiuB  of  the  protoplasm  and  tlie  transrHr  of  the  nu- 
cleus* to  the  i*ide  of  the  cell  may  be  well  M-en  in  the  hairs  of  the  etiimens 
of  Tt'ath'icautia  (tig.  497).  In  Spinnfift'tt  and  Zj/ffftftritt  the  niich*u*  r**- 
mains  ahvuyft  suiH|K!(ideii  in  the  middle  of  the  cell  by  the  pmtopla.^mic 
contf.  The  oltiniately  parietal  nucleus  of  the  hairs  of  Trmtefwantui  ex- 
hibits radiating:  conh-^  thtJj>rotopk*!m  here  heinp  in  process  of  absorption. 
In    VaUirnierict^  and  in  (iLfhnfimittm  mid  other  Conlervniils,  Thf»  nucleus 
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becomes  imbedded  in  tlie  continuous  parietal  layer  ^A 

lief*  npt>n  the  primordial  utricle.     The  nucleos  lia^*  tin"  ] 

in|r  up  and,  a^i  it  werts  diwippearing  for  a  time,  to  r 

two  or  more  new  nuclei  ol  larger  size  than  the  > 

process  occurs  in  the  forniatiuu  of  the  pollen  in  the  enibrvo--at^- 

rtigamous  phwtfi  &c. 

t)02.  In  all  parts  of  plunts  which  have  a  jpreen 
colour  we  find  the  cell  containing;  in  it»  ea\4ty  struc- 
tures quite  distinct  from  the  cell-wall  and  from  the 
primordial  utricle,  in  which  the  green  colouring- 
matter  resides,  The  ordinary  form  of  these  i»  that 
of  globular  or  spheroidal  corpuscles,  which  appear  in 
greater  number  and  of  darker  green  colour  in  pro- 
portion to  the  intensity  of  solar  light  to  which  the 
tissue  may  be  exposed.  In  a  few  ca^es  the  green 
colon  ring- matter  is  found  in  the  form  of  annular  or 
spiml  bands  (Dntpdniftldia^  Spirotfi/ra^  fig.  4*H) )»  or  of 
reticulated  cords  (f 'W(»/)Ao;'rt),of  mnciluginmis  con- 
Bistence,  adhering  to  the  inside  of  the  primordial 
utricle.  In  some  Confervir  the  green  colouring-mfttlcr 
appears  diffused  through  a  portion  of  the  protoplasm 
in  the  form  of  very  minute  grnniiles.  In  many  uni- 
cellular Algae,  in  the  gonidia  of  Lichens,  *fec.  the  green 
colouring-matter  is  uniformly  distributed  throughout 
the  cell,  and  is  not  eepamble  from  the  rest  of  the 
protoplasm. 

The  t'htorephtfU'a>rpuschs  arc  of  soft  consistence : 
and  their  colour  is  extracted  by  ether,  aleohoU  and 
various  acids.  They  consist  of  protoplasmic  colour- 
less substance  mixed  with  colouring-matter.  The 
former  may  exist  by  itself  unmixed ;  but  the  colouring- 
matter  is  never  found  separate  in  nature.  They  ap- 
pear usually  solid  and  homogeneous  when  young;  subset  i  '  uiey 
often  contain  starch -gran  tiles  in  the  interior;  and  not  t.  litJy 

they  become  vacuolated  like  protoplasm  when  exposed  to  the  direet 
action  of  water. 

Fr^my  states  that  the  green  colour  of  chlorophyll  is  doe  to  an 
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admixture  of  two  subHtances,  one  yellow  and  the  other  blue,  called 
respectively  phylloxanthine  and  pht/Uoct/nnine ;  but  others  think 
that  the  blue  substance  is  a  modification  of  the  yellow,  brought  about 
by  the  agency  of  acids.  Our  chemical  knowledge  of  chlorophyll,  how- 
ever, is  at  present  incomplete.  It  is  to  be  expected  that  spectrum- 
analysis  will  ultimately  reveal  much  of  what  is  now  obscure.  The 
principal  appearances  observed  hitherto  are  the  constant  presence  of 
an  absorption-band  in  the  red  portion  of  the  spectrum.  In  concen- 
trated solutions  another  band  may  be  seen  in  the  green.  Stokes 
notes  a  similar  band  in  the  yellow.  Herapath  indicates  the  frequent 
presence  of  three  bands  in  the  red,  orange,  and  green  respectively, 
and  of  four  bands  in  the  red,  orange,  green,  and  blue  portions  respec- 
tively. These  variations  are  probably  due  to  different  colouring-sub- 
stances mixed  with  chlorophyll. 

The  chlorophyll-corpupcles  are  probably  formed  from  the  protoplasm 
of  the  cell  bn>aking  up  into  dintinct  ^rlobular  corpuscles,  or  distributing 
ifcvlf  acconiing  to  patttTiis,  as  above  indicated,  upon  the  cell -wall.  When 
newly  formtnl,  in  young  cell*,  they  are  almost  colourless,  and  appear  in 
the  vicinity  of  the  nucleus  and  in  the  layers  or  streaks  of  protoplasm ;  and 
we  not  unfrequently  meet  witli  protoplasmic  corjmscles  which  differ  from 
chlorophyll -corpuscles  onlv  in  the  absence  of  th<»  green  colour.  The 
development  of  chlorophyll  takes  place  thu^ : — In  the  younff  cell  the  pro- 
topla'«m  is  colourless  and  disposed  in  a  thick  layer  around  the  inner  wall 
of  the  cell :  in  this  appears  first  a  vellow  colouring-matter;  and  then  the 
inni»r  portion  of  the  protoplasm  splits  up  into  polygonal  portions,  each  of 
which  bt»comes  a  gram  ot  chlorophvU.  The  outer  portion  of  the  proto- 
plasm forms  the  so-calh-d  primordial  utricle.  In  other  cases  the  proto- 
)la*m  accumulates  round  the  nucleus.  Vacuole*  are  formed  in  it,  and 
irt^ak  up  the  substance  of  the  protoplasm  into  granules.  In  this  latter 
case  more  uncoloured  protoplasm  is  left  after  the  formation  of  the  chloro- 
phvU than  in  the  pnK*e<ling  case. 

The  destruction  or  decay  of  chlorophyll  shows  itself  first  in  the  change 
of  colour  from  green  to  yelh>w  or  orange,  or,  in  the  case  of  the  spores  of 
Algo^,  red.  This  red  colour  is  assumed  at  the  time  when  the  spores  come 
to  rest ;  when  active  vegetation  again  commences,  the  green  colour  is  re- 
ston»d.  In  the  cam*  of  leaves  at  the  fall,  the  irrains  of  chlorophyll  diminish, 
then  disappear  and  urive  place  to  highly  refracting  granules  of  an  orange 
colour,  winch  are  the  remnants  of  the  disorganiz«Kl  chlorophyll,  and  to 
which  the  colour  of  leaves  in  autumn  is  due.  While  these  prtx^esses  are 
going  on,  the  starch  and  the  protoplasm  are  dissolved  and  stored  away  in 
the  pennanent  tissues.  In  plants  kept  in  the  dark  (vris  noticed  that  the 
chlorophyll-grains  slowly  and  ^rraduallv  become  smaller,  lose  their  starch 
and  their  colour,  till  at  length  nothing  but  a  number  of  minute  amorphous 
granules  remain.  Some  plants,  such  as  iSr/rfj/mW/a,  some  Ferns,  &c.,  resist 
the  deprivation  of  light  nnich  more  than  others :  but  in  the  case  of  quickly 
gn>wing  plants,  two  or  three  days  obscurity  suffice  to  disorganize  the  chlo- 
rophyll. 

The  protoplasm  (with  the  primordial  utricle),  the  nucleus,  and  the 
chlorophyll-granules  are  all  substances  containing  nitrogen  and  doselj 
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ftUied  to  albumen ;  the^r  are  more  or  lesa  coogulftbli?  hy  heAt,  ulcohol,  «id 
acid-^,  Mid  soluble  in  cimstir  potAsh. 

Th«^  princnpal  t^^^ts  are  the  fnllowinpr,  fhougli  it  must  \m  remembered 
that  their  action  is  masked  by  the  colourings- matters  of  the  cell,  and  thut 
they  £we  not  in  all  Citses  manifested  in  living*  but  only  in  deail  cells  : — 
Iodine  i^vea  a  brown  or  yelloiiri;*h  tinge  to  these  structures  ;  ammoniacal 
aohitinn  of  carmine  tingrcs  them  pink.  When  Irentf^d  with  nitric  acid,  and 
gubsequently  with  ammonia^  a  yellow  tint  is  fonned,  indi^atin^  the  pre- 
sence of  xatit  ho  protein ;  when  soaked  in  a  iw^lution  of  sulphate  of  copper 
and  afterwardjg  treated  with  potash,  a  violet  colour  is  produced  in  the 
pvotoplasm  and  chlorophyll;  but  this  l!a3  not  been  observed  in  the  ca**  of 
the  nucleua.  It  luu.^t  be  remenib+?red  ihnt  the  solubility  of  protoplasm  in 
actda  and  alkalic!^  deptijds  not  only  on  tbti  j^trenjrUi  of  the  solvent,  but 
aljao  on  the  condition  of  the  substance  at  the  time  uf  the  experiment- 

603.  Another  still  more  common  organized  structure  found  in  tJie 
cell-content«  is  the  starch-rfrmitth^  which  appears  to  occur  thron^li- 
out  every  class  of  plants  except  the  Fun^. 

Starch -granules  are  perhaps  most  frequently  of  globular  form  when 
youn^ :  hut  when  they  acquire  any  considerable  size  their  form  xisji* 
ally  diverges  from  this,  and  present^^  very  remarkable  varieties,  often 
attributable  to  the  conditions  in  which  they  furrow.  Full-grown 
Starr  h-^anules  are  not  homogeneous,  hut  marked  with  strite  indi- 
cating the  concentric  laminsB  of  which  they  are  composed.  These 
laminie  are  alternately  of  denser  and  softer  consistence,  and  surround 
a  eomtnonly  more  or  less  excentric  point,  usually  of  very  small  si«^ 
(fig.  500),  which  often  appears  solid  when  the  starch -granule  is 
fresh,  but  fonns  a  minute  cavity,  frequently  running  out  into  a  few 
radiating  cracks,  when  the  starch-granules  are  dry. 

The  granules  occur  either  singly  or  collect^  in  mass438  of  dcifiiiilt 
shape,  forming  compound  granules  (fig.  501)  ;  very  often  they  exifll 
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rfir«h'ier»ti>ili>«:  a,  ftdoobU  |ninule  ffom  th^  FoIaIo;  I^  | 
rii  two  fraf  m«<nt«.  !bvm  th«  rnwgme  o#  Arum  maemtainm. 


m  tbe  interior  of  chlorophyll-corpuselos  or  bands«  or  imb^ded  iii 
tiur  proloplaam  lining  the  oeU-walL    In  certain  tiasooa  ihoj  M  th« 
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cavity  of  the  full-grown  cell,  and  in  some  cases  so  densely  that  they 
become  moulded  into  polygonal  forms  by  mutual  pressure. 

Starch-granules  are  commonly  unaffected  by  cold  water ;  but  when 
crushed,  the  inner  layers  will  sometimes  absorb  it  and  swell  up. 
Boiling  water  causes  them  to  swell  up  into  a  jelly,  losing  all  trace 
of  their  laminated  structure — as  do  also  diluted  sulphuric  acid  and 
solution  of  potash. 

Iodine  colours  starch -granules  violet,  indigo-blne,  or  deep  black- 
ish blue,  in  proportion  to  the  degree  of  concentration  in  which  it  is 
employed.  By  means  of  dilute  sulphuric  acid,  starch  may  be  con- 
verted into  dextrine  and  glucose.  Modem  researches  have  shown 
that  starch  consists  of  two  substances  intimately  combined,  one  of 
which,  grannlosff  is  more  soluble  in  saliva  than  the  other,  cdlxdose ; 
and  the  action  of  iodine  is  also  different  in  the  two  cases. 

Great  discussion  has  taken  place  at  different  times  of  late  years  both  as  to 
the  structure  and  the  mode  of  development  of  starch-granules.  There  is  no 
question  that  they  are  formed  of  a  number  of  concentric  laminsB,  which  in- 
crease in  density  from  within  outwards.  Their  substance  is  hardly  distin- 
guishable from  that  condition  of  cellulose  where  the  cell-membrane  swells 
into  a  gelatinous  substance  >nth  dilute  sulphuric  acid,  or  even  sometimes 
with  water,  and  takes  a  more  or  less  decided  blue  colour  with  iodine  alone. 
With  regard  to  their  mode  of  development,  thev  appear  to  be  formed 
by  the  deposition  of  successive  lavers  of  starch -suWance,  by  protoplasm, 
in  the  interior  of  vacuolar  cavities  formed  on  the  protoplasmic  matter  of 
the  cell,  either  while  this  exists  as  a  colourless  mucilaginous  matter,  or 
after  it  has  become  more  highly  organized  into  chlorophyll -corpuscles. 
Starch -granules,  in  tact,  appear  to  bo  formed  by  secretion  on  the  inside  of 
a  utricle  of  protoplasm,  exactly  in  the  same  wav  as  the  cellulose  wall  of 
the  cell  is  secretea  on  the  outside  of  the  primordial  utricle. 


Fig.  602. 


Fig.  6a3. 


Fig.  .vm  Part  of  •  cell  of  thr  rtem  of  the  WTiito  Lily:  «,  nndenii.  raironnded  by  protopban 
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hirh  utiuvh-gTsnulea  («^  ar«*  being  deTelof»ed.     Ma^.  400  diam. 

J  of  Maiir :  a.  •eciion  oi  a  ronng  wll  of  the  aeed.  with  naK?eiit  afearch-fTMiiUM 

iinb«><l4le4l  in  protoplaam;  h,  aeotion  of  a  ftiU-grown  cell  with  the  atarch-fnuiale* 
in  contact  and  become  angtilar  by  mutual  preMore.    Magn.  300  fliam. 

This  mode  of  development  is  well  illustrated  in  the  formation  of 
starch-granules  in  the  cords  of  protoplasm  which  have  ceased  to  circu- 
late, in  many  herbaceous  Monocotyleaonous  stems,  as  that  of  the  White 
Lily  (fig.  502),  &c.,— by  the  appearance  of  single  or  several  starch-mnulee 
in  old  ciilorophyll-corpuseles,  or  in  the  substance  of  the  bands  en  ^ro~ 
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fft/ra  (fig.  499),  &c.     Still  more  strikiixglj  k  it  fihown  in  the  dev^ltypn 
of  the  Htarch-grarjules  wbich  ultinifttely  dt^iisely  fill  the  outer  ceUs  of  th« 
eii4osperiii  of  Maize,  wbert^  tlifv  Jire  *vt  iii>t  frtit*  from  each  other,  im* 
hwdtled  in  a  col  left  ion  of  protoplfisoi  filling^  llje  «>?11  (fisr.  50»3,  a)^  irnd,  u 
th*>y  f".\'pandj  come  into  contnct  und  iilmost  ilisplace  all  the  protoplmsm, 
wlucli  remain*  only  as  a  reticulaticm  of  fik-nder  thrt-ad^  f  tig-*  oCKl,  6  >.     JL^ 
amnlnr  retit-ulatioii  of  protoplasm-thi-eads  rfrnftini?  on  the  walL^k  of 
cells  of  the  Potft  to -tuber  afh>r  it^  atarch-^ranule?  are  formed. 

The  orit^iu  of  the  com  pound  i^^ranule^t  iQ  pair^,  fours»  or  very  Tnanjl 
compacted  to^rether  into  a  mass,  mouldi  d  toi^r^ther  by  mutaal  ur^,^iir«  am 
their  con tig-iiouH  fiurface**/iM  readilv  explieatile,  since  we  often  faud  ^evi^rml 
isolated  nji^cent  irrRnules  in  one  enlorophyll-  or  pro  topi  a?m-corp  iiso1#  j  i 
the  praniiles  inei-ea^^e  in  m.t*  they  come  into  contact,  bnt  remain  '  "^ 
tofjrether  by  the  nia.«i*  of  protopla'-m  in  which  they  lie.     Siich  ^ 
(foniid  in  the  corm*"»f  Crocui  tmd  Arum  (H^r.  '""lOl,  /;),  in  the  Oat»  and  me 
or  leas  abundantly  in  many  other  Mono^otyledonoas  plants )  jire  ino«Uf 
simply  coherent,  »o  that  thev  may  lie  snparfited  by  slight  pressure*     Bu 
it  is  not  uncommon  to  tinJ  twin  grtimileii  enclosed  f>y  external  la%>iB 
common  to  both  {iig.  GDI,  a). 

6i>4.  Starch  ib  a  temporary  structure  of  the  cell -con  tents  ;  it 
accnnmlated  during  active  vcgetati on,  and  is  abundantly  dejiosited  inl 
the  tissues  of  many  organs  which  remain  at  rest  dtmng  certaial 
seasons.  la  the  recomTncncemont  of  growth  it  is  dissolved,  in  con»l 
Bequenee  of  the  formaUoa  of  diastase  (which  converts  the  iiiAuluhlel 
atareh  into  soluble  dextrine),  and  the  assimilated  substance  is  applied] 
to  tlie  formation  of  permaticnt  structure. 

Starch -grains  are  almost  imiverwilly  present  in  chlorophyll  from  whiclit  I 
indeed,  they  are  fomjcd.     Thh  opinion  ditlern  from  that  of  Mohl,  hut  u\ 
supported  by  the  diJ^coveriea  of  J^achfi  and  ftri?*,  the  fonuer  of    wboia 
8hows  couclu.^tvely  that  thr-  Mareh  ij*  develoned  from  the  chlorophyll  ijnd<^  J 
the  influence  cjf  light:   if  light  he  excluded,  no  atareh  ib  f<»rm»*d,  what  ii  P 
aln'ady  formed  disappears,  and  h  again  formed  when  the  chlon^jphvll  ii  ■ 
once  more  aubjected  to  the  intiiieuce  of  light.     Without  chloroplivll  no 
fitareb  is  fonned  ;  it  may,  however^  be  i»tored  up  in  eeU*  contammg  do 
chlorophyll,  but  \»  brouglit  there  from  the  celln  in  which  it  is  fonDed* 

Starch-grains  are  disiiitegmted  or  disstdved  when  growth  i*  about  lo  takt 
place,  in  two  ways— eitlier locally  ( when  the  grains  present  a  irnmi  aatiin 
appearance),  or  Jmiforady  over  the  whole  surface. 

605.  In  certain  plants  starch -granules  are  absent  in  thoM  situ- 
ations where  they  are  generally  abundant,  being  replact*d  by  a  sub-  ^ 
stance  of  analogous  compoaition,  called   inulint.     This   has    beea  ■ 
found  especially  in  the  roots  and  tubers  of  the  Conifiositie.     It  i§  ™ 
not  dear  whether  it  occurs  dissolved  in  the  eell-sap  or  in  granuloa 
mixed  with  the  [irf^toplasm.     As  it  has  no  speciiJ  reactions  ginii|r 
distinct  colour,  like  starch,  it  cannot  be  detected  except  by  cbeoiieM 
analysis* 

ti06.  Aleumne  exists  in  the  form  of  roundish  colonrlcas  gnusnle* 
pitted  on  the  surface  or  even  presentiiig  fiusets  like  those  of  cryatds. 
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The  granules  are  for  the  most  part  about  equal  in  size ;  but  here  and 
there  occurs  one  much  larger  than  the  rest  and  which  is  remarkable 
for  the  rapidity  with  which  it  dissolves  in  water ;  hence  it  escapes 
observation  under  the  microscope  when  the  tissues  are  examined,  as 
they  usually  are,  in  water.  Aleurone  is  insoluble  in  oil,  alcohol,  and 
ether ;  hence  it  is  found  in  practice  better  to  immerse  the  prepara- 
tion in  a  drop  of  .oil,  in  oi  der  to  see  the  aleurone.  Aleurone  is 
coloured  brown  by  iodine ;  and  the  inner  portions  of  the  grain  assume 
a  brick-red  colour  after  soaking  for  some  minutes  in  a  solution  of 
nitrate  of  mercury :  hence  it  is  considered  to  be  albuminoid  in  cha- 
racter ;  but  the  nature,  mode  of  formation,  and  chemical  history  of 
this  substance  all  stand  in  need  of  further  investigation. 

607.  The  fixed  oils,  which  occur  abundantly  in  many  seeds  and 
fruits,  are  easily  distingtiished  in  the  cell-contents  on  account  of 
their  forming  isolated  globules,  merely  suspended  in  the  watery  cell- 
sap,  which  strongly  refract  light,  and  can  be  made  to  run  together 
into  large  globules  by  pressure  and  by  the  application  of  ether. 

The  oil-globule8  occur  mostly  in  organs  prepared  for  a  season  of  rest, 
as  in  the  endosperm  (Cocou-nut)  or  cotyledona  (Almond)  of  seeds,  or  in 
the  pericnrp  (Olive)  of  the  higher  plants— also  sometimes  in  tubers,  as  in 
those  of  Cyiyerun  esculmtus.  Among  the  lower  plants  oil  is  especially 
abundant  in  the  resting-spores  of  the  Algie,  taking  the  place  of  the  starch- 
granules  existing  during  active  vegetation. 

608.  Sugar,  dextrine,  gum,  and  similar  substances  dissolved  in 
the  water}'  cell -sap  are  not  capable  of  detection  by  the  microscope, 
since  the  quantities  in  which  they  exist  are  too  small  to  alter  suf- 
ficiently the  refractive  i>ower  of  the  liquids ;  and  we  have  no  colour- 
test  for  them. 

The  gummy  matters  of  plants  (which  swell  up  in  cold  water  and  form 
a  slimv  muss)  are  in  many  eases  parts  of  the  cellulose  tissues  themselves, 
as  is  the  caw»  in  the  seedVout  oi  IJns<HHl,  the  Quince,  &c.  and  the  ^vaa 
of  Tragacanth,  which  latter  cousi8t8  of  the  collenchymHtous  tissue  mto 
which  the  pith  and  medullary  rays  of  the  stem  are  gradually  converted. 
They  n»8ult  from  the  ahuncfant  deposition  of  secondar}'  layers  in  that 
stat«»  of  the  *'  cellulose  "  couipouna  which  is  intermtniiate  lletween  cell- 
menihrnne  and  dextrine,  just  as  the  "  amyloid  '*  of  the  secondary' lavers  of 
the  cells  of  some  I^ichens  is  an  intemitnliate  condition  between  cellulose 
and  starch.  Ba*9oinr  and  anihine  are  formed  in  a  similar  manner,  from 
the  disorganization  of  the  cellulose  matters ;  hence  these  materials  are  to 
be  looked  on  as  excrenientitious, 

609.  The  bright  colours  of  the  parts  of  flowers  are  produced  by 
substances  usually  di^olved  in  the  watery  cell-sap  :  sometimes,  how- 
ever, solid  corj)usclc8  or  utricular  structures  are  found  swimming  in 
cuh)ured  cell -sap. 

In  young  tissues  of  flowers  the  colouring-matter  may  be  observed  to  be 
formeid  gradually  in  the  vacuoles  of  the  protoplasm,  and,  as  the  cells  ex- 
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pAiidt  incTOasing  in  qoantity  until  the  separate  portions  eotilesc^  and  fill 
the  whole  cavity  of  Ibe  cell.  This  la  well  seen  in  the  coloured  ham  of 
the  stamens  of  Traihscantia. 

The  col ourin^-m attend  of  flowers  admit  of  being  grouped  in  two  series* 
the  cyanic  seriea  and  the  xauthic  sf  ries,  with  green  as  an  irjti?rmedi&te 
colour  :  thus^  startm^  with  greenish  hhie^  the  cyanic  series  poaaea  throogh 
blue,  blue- violet,  Tiolct^  violet- r^nl  to  r+^d  ;  the  xanthic  seriea,  on  the  other 
hand,  pas-^es  from  p-^n  to  ffrpenif^h  yeUow,  yelh>w,  oninjgrc-yellow,  orange, 
oraDgi?-red  to  r«d.  The  cyanic  colours  lire  imuully  in  solution  ;  the  xanthic 
colours  are  usually  solid.  It  very  mrely  happens  that  the  i-olours  of  the  tm*o 
series  are  met  with  iu  the  same  flower ;  bence,  tbou«rh  iJahlia-?  and  Rofies  of 
almost  aO  bues  are  now  tf>  be  seen,  a  true  blue  tint  has  never  been  »»cn 
in  either ;  aud  there  are  numerous  illustrfttionH  of  this  fact  in  >farden».  TTue 
Tarious  tints  of  colour  are  produced  either  by  the  interpositioa  of  colour- 
less  celldi  between  those  couiaioiniT  coloured  juices  or  by  the  8UperpiiWiitioii 
of  cells  with  different  colouring-matter  one  over  the  other.  'Jnos  kq 
orantfL*  tint  would  aim*  from  tho  supefpo«ition  of  yellow  celk  ovpt  red, 
and  80  forth.  White  ia  produced  either  by  a  very  dilute  coloured  dolutioo 
or  hy  the  prc3enc43  of  air  in  com  pa  rati  v  ply  hirge  quantities  in  the  tiaeue^^ 
The  velvety  appearance  of  the  p(4algi  of  many  flowers  is  due  to  the  fkct 
that  the  epidermal  celb  are  raised  in  the  fi)rm  of  sraaU  conical  eleYatioas 
like  the  pile  of  velvet,  and  the  play  of  light  thereon  grives  use  to  tlie 
appeArance  above  mentioned. 

610.  Essential  oils  are  readily  distinguishable  when  th*y  exist  in 
qnantity  suspended  in  the  cell-sap,  or  entirely  fillinj?  the  cell ;  aorae^ 
times,  however,  they  exint  in  such  small  proportions  as  to  he  tiD- 
distinguiBhable,  as  ia  the  case  in  many  scented  petals. 

The  essential  oila  are  developed,  lilic  the  fluid  colouring-mattcri,  m 
Tacuole?^  of  the  protoplasm,  resolved  in  time 
into  one  Iarj?e  eel  I -cavity  hnund*Mi  by  the 
layer  of  the  protoplasm  lining?  the  primordial 
utricle.  The  oily  inatterSjC«outcho»r,re^ins^ 
&C.  are  usually  found  in  compound  cellular 
oigana,  ^mh,  tiurU,  &c.,  to  be  mentioned 
prMently,  under  the  head  of  Tisstt^M. 

61 L  The  watery  fluids  traversing  the 
tissues  of  growing  planta,  in  consequence 
of  the  evaporation  from  the  leaves  and 
the  continual  absorption  by  the  roots, 
Deoesiorily  contain  various  inorganic 
ftftlts  dissolved  in  them.  Moreover  cer- 
tain organic  acids,  such  as  oxalic,  malic, 
tartaric,  &c.,  are  always  formed  in  the 
processes  of  vegetable  digestion.  All 
these  substances  and  their  compounds 
are,  for  the  most  part,  dissolved  in  the 
cell-aap;  but  in  mo«t  of  the  higher 
plants  we  find,  in  certain  cells  of  the  ptre&ebyiiiitouB  tissoet,  dyvtmls 
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of  definite  composition,  either  scattered  or  collected  into  groups  of 
definite  form.     These  crystals  arc  called  raphides  (fig.  504). 

It  is  not  clear  whether  the  raphides  are  to  be  regarded  as  a  secretion 
or  as  an  excretion — that  is,  as  substances  useless  or  noxious  to  the  plant, 
laid  by  in  an  insoluble  form.  The  latter  seems  more  probable.  The 
Polvgonaceaj  (for  example,  the  Garden  Rhubarb)  form  abundance  of 
oxalic  and  other  organic  acids,  and  they  always  contain  a  quantity  of 
bundles  of  raphides  composed  chiefly  of  oxalate  of  lime  ;  in  old  stems  of 
Cactncenp,  the  substance  of  the  parenchyma  is  rendered  ouite  gritty  to  the 
touch  by  cnstals  of  oxalate  and  phosphate  of  lime ;  the  Musaceffi  contain 
crystals  of  sulphate  of  lime,  &c. 

612.  Crystals  usually  occur  free  in  the  cavity  of  the  cell ;  but  in 
some  plants,  especially  in  the  Urticacea?,  we  find  them  accumulated 
on  a  clavate  process,  formed  of  cellulose,  developed  from  the  side- 
wall  of  the  cell ;  these  are  called  cystoUthes, 

These  curious  structures  are  well  seen  in  the  subepidermal  cells  of  the 
leaf  of  Ficus  elastica  and  other  species — also  in  Parietarioj  the  Mulberry,  &c. 

Other  important  substances,  such  as  the  vegetable  alkaloids  anii  the 
great  number  of  orcranic  acids  usually  associated  with  them,  exist  either 
diss^^lved  in  the  cell-sap,  intermixed  with  the  protoplasm,  or  diffused  in 
the  solid  cell -structures  as  impregnating  or  incrusting  substances.  With 
regard  to  these,  microscopic  investigation  has  not  hitherto  afforded  any 
information. 

Sect  3.  Combinations  of  Cells. 
The  Tissues. 

()13.  The  simplest  mode  of  combination  of  cells  is  that  which  is 
met  with  in  a  large  number  of  the  Alga?  of  low  organization,  where 
the  cells  are  associated  for  a  time  in  what  are  called  colonies,  the 
members  of  which  are  more  or  less  completely  independent  of  each 
other  in  physiological  respects,  but  morphologically  represent  parts 
of  a  determinate  whole ;  while  ultimately  they  separate,  each  to  lay 
the  foundation  of  a  new  colony. 

Examples  of  this  may  be  seen  in  the  grouped  DeftnidtetP,  like  PetUas-' 
tnmi  (fig.  4(>2,  n,#i),  the  I)iatome<r  &c.,and  in  the  PalmeUea-,  to  this  head 
is  also  n'fprable  the  structure  of  some  of  the  filamentous  Confervoids, 
Volvocinenj  (fig.  402.  d),  and  Hydrodidyon, 

The«»  ^mps  of  cells  are  either  held  together  by  simple  attachment  at 
certain  points  of  their  surfaces,  as  in  the  7)rxwiV/iV<f,  JlydroA'ciyon, 
Diatoma  (fipr.  402,  n,  r),  i^c,  or  by  their  being  enclosed  in  a  gelatinoua 
common  envelope  (resulting  from  the  expansion  or  the  decav  of  parent- 
cell  membranes),  as  in  the  ViJvocinetfy  PaltneUe^y  and  Xostockmea, 

CI  4.  Tissues  properly  so  called  consist  of  collections  of  eella  of 
uniform  character  permanently  combined  together  by  more  or  leas 
complete  union  of  their  outer  surfaces. 
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615.  The  tissues  are  distinguished  into  kinds  according  to 
form  of  tho  c^l\%  the  character  of  the  cell -membrane,  and    the 
manner  in  which  the  cclb  art?  connected  together. 

Where  the  celk  are  roundish  or  elliptical,  the  tissue  is  called 
jjarenrhijma  ;  and  this  u  called  imporfoctor  perfect  accordingly  as  the 
constituent  cells  have  interHpaces  between  them  or  are  closely  paokod 
60  as  to  leave  no  intereellTilar  spaces .  Where  the  cells  arc  much 
elongated,  the  tissue  is  ctdled  pro^r/TirA  j/mfi,  and  the  constituent  cells 
are  known  as  fibres.  Cartilaginous  tissue  is  known  as  colUncht/tna ; 
and  two  other  kinds  are  chanicterized  by  peculiar  modes  of  combina* 
tion  of  thi'  celLi,  viz.  ftlted  tissue  (iefa  contextfi)  and  vascular  tissue, 

Th**  milk-T<^!isi^>ls  (ritipnch/mn)  api^c-ar  to  he  formed  out  of  intercolluUr 
pa^sage,*^,  aod  not  hy  fuaioa  of  celb,  like  the  Kpirojd  vessels:  hence  they 
do  not  coDstitati'  a  true  (*c"llular  tissue;  otherwise  they  would  come  under 
tht)  head  of  vascular  tissues. 

616.  Imperfect  parencht/ma  (merenehifma)  is  composed  of  celU 
with  more  or  less  rounded  auribcea  connected  into  a  lax  Us»uir, 
necessarily  presenting  abundant  iutert't'llular  passages  and  8paeeA. 
The  cells  are  tolerably  uniform  globular  or  oval  (a),  or  lobed,  and 
connected  at  few  points,  leaving  wide  intercellular  passages  between 
them  (h) ;  in  other  cases  the  cells  are  more  or  less  stellate,  and 
leave  large  spaces  between  them  {c). 

The  f<irm  a  ia  common  in  all  young  organs  of  the  higher  pbinta,  fi0|»^ 
eifllly  in  the  rind  and  tht)  pith  (fig,  470],  in  tho  j>ulp  of  fmit«,  Jke,;  I 
19  very  chanictfTistic  of  the  lower  stratum  of  the  internal  ^lubstimi^  of 
leavei  (tig.  472 ) ;  e  oerufH  in  the  «items  and  leaf*stalks  of  »^uatii!  plants^ 
in  thi}  pith  of  Kashes  (tig,  474),  &e, 

617.  Perfect  paretichifma  is  composed  of  cells  hounded  and  unite4] 
together  hy  plune  surfaees ;  where  the  cells  are  regular  jwslyhiHini, 
of  about  equal  size,  tlio  Itssut*  is  (a)  refjular  parmchijma  ;   if  the  fhm  ' 
is  unequal  and  the  forms  unlike,  the  tissue  In^eomrs  (h)  irrttptiar 
parfnchijjiuK      Certiiin    modifications  of  regular  piirenchytna  baTf^ 
receivod  distinct  names,  \az, : — (r)  prismntir  ptirtnehifmn^  where  the  J 
cells  are  fUiided  prisms  >dlh  p)TamidiU  ends;  {d)  muriform  pnrtnA 
chi/mftf  where  the  cells  are  flquan*  or  oblong,  with  the  hmg  diameter j 
borizotital,  and  packed  like  bricks  in  a  wall ;  and  (r)  tabular  ptirtn' 
chtfrna,  where  the  cells  are  flattened  front  abcjvu  downwards. 

The  form  a  is  abundant  throxitrbout  nil  clattses  of  plants,  and  is  witEl 
seen  in  fully  devt!ln|MHt  pith  of  Dicotvieilons  (Hg.  47*^):  A  iit  even  more] 
common  in  the  soft  part?  of  plants  {iifi,  477) ;  e  is  met  with  in  the  ] 
biiet*ou»  Hteiiis  of  Monocotyleuona,  ami  in  the  upper  piirt  of  the  dtJicJ 
of  leaves,  mIso  in  a  woody  condition  in  the  tejilii  or  various  M5<h|s  ; 
eharaeterintie  of  cortical  structure**  and  may  he  #een  in  cork,  p«*rU 
of  Birch,  tb^  rind  of  the  rhizome  of  Tamm  &c.^  also  in  the  ni«dti' 
rays  of  Dicotyledons ;  e  occmv  apecially  in  the  epidermal  cells* 
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Merenchyma  and  parenchyma  in  their  various  modifications  run  into 
one  another  by  countless  intermediate  conditions. 

618.  Prosenchyma  is  composed  of  cells  elongated  greatly  in  one 
direction y  and  attenuated  to  a  more  or  less  acute  point  at  each  end, 
forming  what  is  called  Vijibre.  These  fibres  are  necessarily  united 
for  the  most  part  by  their  lateral  surfaces,  and  their  ends  are  insi- 
nuated into  the  spaces  between  those  lying  above  and  below  them. 

We  distinguish  in  prosenchyma  two  modifications — (a)  wootly fibre, 
composed  of  spindle-shaped  cells  of  moderate  length,  and  (6)  Uhtry 
composted  of  vcr}'  long  slender  cells  which  are  occasionally  slightly 
branch ed. 

Woody  fibre  is  the  main  constituent  of  the  tnmks  of  Dicotyledons ;  its 
cells  are*  mostly  of  rectangular  section,  and  the  walls  become  greatly 
thickened  with  age.  Lifter y  the  fibrous  substance  of  the  bark  of  Dico- 
tyledons, a  princinal  constituent  in  the  tibro-%'ascular  bundles  of  Monoco- 
tyltKions  (tig.  47l\  and  of  the  fibrous  husks  of  fruits,  &c.,  is  composed  of 
ver}'  long  cells,  whoso  membranes  are  of  a  peculiar  toughness,  even  when 
gn»Rtly  thickened ;  their  section  is  commonly  roundish  (fig.  479)  or  hexa- 
gonal.' The  peculiar  tenacity  of  the  vegetable  fibres,  Flax,  Hemp,  &c, 
aris<  s  from  the  forms  and  mode  of  union  of  the  liber-cells  of  whicn  they 
consist;  the  "grain"  of  wtwd  is  likewise  determined  by  the  direction  of 
the  long  axis  of  the  prosenchymatous  cells  of  which  it  is  composed. 

Conttucting  cells  are  long  cylindrical  cells,  placed  one  over  the  other, 
and  not  ta|K'ring  at  the  ends,  and  are  supposed  to  be  channels  for  the 
passage  of  the  nutrient  fluid. 

010.  Collenchifma  is  cellular  tissue  which  has  acquired  a  carti- 
Inginous  or  horny  texture  by  its  cells  becoming  greatly  thickened  by 
secondary  layers  of  a  substance  softening  or  swelling  up  in  water,  or 
on  the  addition  of  weak  sulphuric  acid. 

The  lamination  of  the  ct*ll-walb  is  often  invisible  until  after  macera- 
tion :  so  that  the  tissue  looks  like  a  mass  of  homogeneous  substance,  exca- 
vated into  cavities,  or  like  a  collection  of  cells  with  abundant  intercellular 

Fig  605.  Fig.  600. 


Fie-  5<^-  Tranwrene  ■action  of  collrnrhTiiu-cellt  of  th^  ilnn  of  B««t:  «,  thiokned  oeU-wttlL 

Magn.  4410  diun. 
T\g.  fiOS.  Swiioa  of  thr  jum-tion  of  foar  crll«  (a)  of  (If .  .V»,  trfUA  with  hjdrochlorio  add :  «, 

Umiii*  boundinff  tb^  f  avitj  of  the  cells;  *.  anollea  ■econdAiy  kjen;  e,  priauy 
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aulatance.     A  solution  of  chromic  acid  abo  ser^&s  to  »liow  tlw  I'luilnj 
atfucture;  but  if  used  too  Btronp*  it  dissolve^^  the  intercellular  sub^t 
This  tissue  orcurs  in  the  riud  of  many  herhat:eou3  pljiats^  i»3  Cheiiapodi- 
ace«3  ( fi^jps.  50->  &  501} ),  Cacur- 
bildf  Nj^mphtea  (tig.  4*^5)^  nud 
iu  tbL>  pith  aad  medullary  raya 
of  thy    speciea  of  Adragatm 
(fortu-ing  ^*  trttgacautk  '');  auii 
to  the  same  bead  luiiy  be  re- 
ferred the  i?ubstftiice  of  fleshy 
endosperms  (fig.  507 )i  and  also 
the  Cdrtihi>rinouij  thallua  of  the 
larger  Algie. 

620.  Teki  mntix'ta  is  com- 
posud  of  elongated  cyliiidri- 
citl  cells  united  end  to  eud 
into  filaments,  and  either 
fiioiple  or  branched  laterally, 
interwoven  irregularly  into 
a  kind  of  felted  mans, 

Thia  tissue  t>et:urs  in  the 
thallus  of  lichen?^,  forming 
the  iiit*^mRl  or  mtdulhtry  sub- 
PtancG,  also  in  the  thai  I  us  of 
some  Al|f{c.    The  mycelium  of 


fi«ctl<m  of  th<«  tM*!lji  of  the  tce^  of  Saafcar*^ 

a,  thiHi^cd  eoU'iTKlls;  h,  vm\(tj  of  |J^  <     _ 
(boiuided  bj  m  double  Una).    Magii.  IQO  dlaa^ 
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the  Fuugi  is  likewlt»e  composed  of  felted  cellular  fUamenb  forming  a  frv« 
cottony  miiAS  (fig.  408,  b  &  i>). 

62L  Vmmlar  tmiut  is  formed  by  the  fusion  of  perpendicular  rows 
of  cells  ;  by  the  absorptioa  of  their  contiguous  walls  they  become  ooo^ 
verted  into  continuous  tubes  of  more  or  less  considerable  length. 

When  the  eonstituent  cella  have  spiral -fibrous  secondary  dejioaita, 
they  are  uauaEy  of  pro«enchyinatous  form,  and  they  overlap  each 
other  80  that  the  lines  of  union  an?  oblique  ;  sometimes  these  fepiruid 
tubes  are  dktingnished  ad  veudi  from  tho^  formed  of  the  ui*iittlljr 
shorter,  mostly  wider,  and  more  or  less  (lat-ended  eellji  which  have 
pitted  wails,  and  which  arc  called  dotted  or  pitted  durt$. 

Another  kind  of  vessels  characterized  by  thin  walb,  oA4»a  with 
the  latticed  marking  (§  oi^bj^  are  distinguished  oa  turn  pfvpria* 

The  dotted  duet!»  arc  connected  with  the  jipiroids  thrtjugh  tlie  ncalati* 
form  ¥e«9cK  hut  in  their  extreme  forms  are  very  unlike^  mid  are  found  itt 
\ery  diifui'eut  situations. 

622.  The  vessel,  like  the  cells  (§  58*j),  may  l)c  $piraly  annular^  fl 
T€iiculat€tl,  or  Hcahtri/orm.  The  constituent  cella  tnay  be  loag  or  ™ 
short ;  in  the  latter  case  the  vessels  are  sometimes  called  m^Hitifprm* 
Tlic  spiral- fib roufi  *>tructure  often  remains  when  the  primary  m©m» 
brane   is  abiK»rbed  at   the  surface  of  junction,  »o  that  Uic  conati 
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tuent  cells  of  a  vessel  are  merely  separated  by  a  kind  of  *'  grating  " 
of  bars. 

Fig.  508. 


Fi(.  SOS.  A,  B,  C   Spirml  tcmtU  from  ^mbmem*  EMua.    Jlafo.  400  dtftm. 

Rg.  511. 


Fig.  509. 


Fig.  610. 


Fif.  MMi  Fraffm^Bt  of  a  TrMpl  from  the  9k/em  of  a  Ooard.    Hagn.  400  diaa. 
Fig.  AlO.  Fnioivnt  ot  %  wuinl  y^mel  ot  Jmm9tim»»  mmrviicrn.    Magn.  40U  diai 
Fif.Ul.  FracmeatofUMwdUofamioidaladTWMlorBlrabMb.    lCai^40 
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Spiral  vesneh  (fi^.  508)  are  found  b  tlie  yoaogest  and  most  d« 
parts  of  llie  plants  in  which  they  ocrcup.  They  are  the  ptirta  of  tho  woody 
Htnictury  tir^^t  dfVt'lijpiL'tl  in  ateiB.* ;  th>?y  are  extensively  dovelop4*d  in  the 
rib?i  t)f  h^af-stftlks  and  leftve.*i,  and  almost  exel naively  con3titul43  tliosie  of 
the  or^uj^  of  th>vvers,  as  may  be  seen  iu  petals.  In  Htenis  and  leaf-i«tjilks 
especially  of  tiwt-^rowing  orj^awi,  the  cons*tituent  cells  are  often  verj 
long  and  the  eoarse  of  the  veisseb  straight;  in  roots,  and  in  cone*?ntmt*S 
rhij^umen  aad  coring,  &c.,  the  constituent  cells  are  mostly  tihort  and  thi 
conrdie  of  vh.sshU  tortuous.  The  ^pirnl  fibre  m  the  mt»*nor  of  Ihe^e  vei«t««ti 
has  been  eon^idered  to  he  hollow  or  tuhtilar;  but  this  is  not  gtmenilly 
regarded  as  correct. 

Aftrmlar  veiMfls  (li^.  509)  are  foniid  in  aituations  similar  to  the  U«ty 
beijij(  jjrenertdly  fcirmed  a  little  later  in  the  sain**  bnudltrs.     They  are  com 
monly  of  (greater  diameter  than  true  ifpirals.     This  is  the  commooeat  fotm 
of  vessel  in  the  Equi^etaeesis 

MrtictiUtteil  tesitU  (fig.  oil)  are  abundantly  developed  with  tlie 
ami  annuktr  hindi  in  f^ncculent  i^teois,  roots  petioles,  kc.  They  are  very 
important  eonsttituents  in  the  tibro-v^uHular  bundks  of  Mono<'utvledoni 
geuerrtlly.  Tliey  are  mostly  of  rather  hir^^^u  diameter ;  tbeir  eellit  lon^  ia 
«tem-structure^,  short  and  in**tjubirly  formed  iu  rf»<jtj*  and  in  the  iiui«*r 
cortieiil  region  of  Monocotyledonou^  stems,  where  a  number  of  resieLi  win 
often  anastonioried  into  a  kind  of  network, 

Scttiitn/orm  veiiseh  (tig-.  4ltl )  are  especially  characteristic  of  the 
struetures  of  the  Ferns  and  Lycopodiace^,  iu  which  they  >ometitnci 
of  very  larare  diameter. 

Most  vessels  an*  eylindrieal,  and  pn?sent  a  more  or  le'*  circular 
but  the  scalariform  are  prisinatie,  usually  with  an  b(?xap:)nid  sectjoti. 

Vessels^  whrn  unci'  formed,  are  usually  persistent;  but  iu  »unie 
plaute  the  stem  when  yonn;?  is  traversi-tl  by  a  single  spiral  ve^Mi^U  wttidi 
oiiiftppefLrs  as  the  stem  ^ows  older^  so  that  in  tbie  adult  condition  tke 
item  teenia  wholly  cellular  with  a  central  laenncu 

623.  ThQ  pitted  or  dodtd  ducts  (fl^*  486)  arc  characteristic  of  tlie 
wood  of  Dicotyledons,  where  they  occur  either  scattered  in  the  pro(»-> 
enchyma,  or  forming  the  principal  constituent  of  the  wood. 

The  walb  of  pitted  ducts  are  not  alwttya  luiifonn,  this  depending 
in  some  ca.w»  upon  the  nature  of  the  organs  with  which  they  ane  in 
contact,  whether  celb*  or  other  ducts,  Mnee  the  pit^  always  corre- 
spond on  the  walls  of  odjaeent  organs,  and  they  are  ordinarily  Ims 
numerous  and  le^t}  regular  on  the  walk  of  proaenchytnatooa  oelJ# 
than  on  those  of  duct*. 

The  pit^  and  their  hord^Ts  (§  584)  are  very  jrcnerii-^  tuit 

elouj^iitcd  ubliL|uely  ;  and  the  canal  of  the  pit  is  often  eri  to  a 

transverse  slit  in  the  inner  part,  which  in  some  Ciiscj*  Weoine«  con- 
fluent with  that  of  iu  neijLclibours.  In  some  plants  we  find  ducts  with 
the  wail  marked  both  with  Tp\\s  and  a  spiral  flbrei  like  the  walla  of 
the  wood-cells*  of  7\hr»ji  (tig.  492). 

Pitted  ducts  with  uuiform  wa!ls  make  up  the  chief  mnaft  of  the  wood 
of  ChmtUU.  In  the  wood  of  KUler,  B«'»x'ht  liaaid,  Alder,  &c.  wp  find  din'ta 
with  pita  oumeroud  on  the  walla  iidjoioing  oUier  ducts,  but  di^tani  cv 
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absent  on  the  walls  adjoining  wood-cells.  In  Bofnhax  the  wood-cells  aie 
for  the  most  part  replaced  by  parenchyma-cells,  and  the  walls  of  ducts 
adjoinins^  these  have  the  pitt)  destitute  of  the  border  &c. 

I'itted  ducts  form  thelar^e  tubes,  visible  to  the  naked  eve,  seen  in  cross 
sections  of  most  woods,  especiully  Oak,  Mahogany.  &c.  They  are  absent 
from  the  wood  of  the  Conifero),  which  is  wholly  composed  of  simple 
wood-cells  (tig.  487). 

624.  Va$a  propria  arc  elongated  cells  with  thin  walls,  and  either 
oblique  or  Hat  ends  where  they  adhere  together ;  they  vary  in  dia- 
meter, like  the  spiroids,  and  present  on  their  walls  large  pits  or 
spaces,  covered  with  a  kind  of  fine  network  of  fibres,  as  in  the 
clathrate  cells  described  in  a  former  section  (§  585). 

Ci'Us  of  this  character  (which  differ  from  the  conducting-coUs  before 
alluded  to,  in  that  the  latter  x\xv  destitute  of  markin^rs  or  pits )  always  occur 
iu  the  middle  of  the  tibro- vascular  bundles  of  Monocotyledons ;  and  they  are 
inttTmixtKl,  mostly  in  altemato  layers,  with  the  libeV  in  the  fibrous  layer 
of  th«.>  bark  of  Dicotyledons.  They  are  strikingly  distinguished  from  9pi' 
roiiU  by  containing  thick  and  opake  sap,  while  the  latter  usually  contain 
only  air  when  fully  developed. 

Cas)Mu^'  includes  under  tlie  head  of  conducting-cells  not  only  those 
cylindri<*al  tubes  before  alludtnl  to,  but  also  elongatecl  cells  having  tbe  form 
an<l  apiK'arauce  of  vessels,  excrjit  that  they  do  not  fonu  continuous  tubes, 
but  are  wparated  one  from  the  otlier  by  partitions  formed  by  the  adjacent 
ends  of  the  cells.     The  laticifvroui  ducts  are  mentioned  elsewhere. 

The  Systenif, 

iVlb.  The  Systems  are  combinations  of  tissues,  of  like  or  different  form 
and  character,  into  elementiir}'  structures  formed  on  definite  plans, 
and  destined  for  particuhir  jiuqioses  in  the  economy  of  the  plant. 

O^O.  In  the  simpler  plants  there  generally  exists  no  distinction  of 
systems  ;  but  even  in  tlie  higher  Alga)  and  Lichcn.s  there  is  a  differ- 
ence in  the  corticiil  and  medullary  ])ortions  of  the  thuUus.  In  plants 
ptMjsessing  stems  and  leaves,  the  fibro-vascular  or  w<K»d-systom  makes 
its  api)earanee ;  and  we  may  distinguish  in  the  Thanerogamia  three 
primary  systems,  viz.  the  CcUnlar,  the  Fibro-va^'ular,  and  Cortical 
hifstfnu^,     Tliese  are  all  fornu'<l  of  pro|)er  constituent  cells  or  tissues. 

027.  Besides  these,  we  have  systems  which  are  formtnl  for  the  most 
part  by  the  inti'rspaces  between  the  oi^lls  of  the  above  tissues,  vii. 
the  Atrial  Sif:<(*m,  consisting  of  intercellular  passages,  spaces,  or 
even  large  cavities ;  and  the  t)>tcretory  System^  including  the  milk- 
vessels,  reservoirs  for  secrelion,  glands,  &c. 

A.  The  Cellular  iSystem, 

(>2S.  This  name  is  applied  to  the  cellular  tissues  forming  the  great 
mass  of  the  living  structure  of  pLints.     In  the  Thollophytos  it  forms 
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the  whole  organization,  the  superficial  layer  of  the  larger  kinds  of 
thallut*  not  being  a  true  eortitol  layer  like  that  of  the  higher  plants^ 
In  the  Moftses  and  Hcpatieic  little  is  added  to  the  cellular  8y3teiii»_— 
the  Jibro-viL^eidar  system  ajipearing  in  a  very  simple  form  in  thjl 
stems,  and  the  cortic<tl  in  the  shape  of  an  epidermisi  to  the  8et4i.     Im^ 
the  higher  (.hyptogamia  and  the  i*hanerogamia  the  cellular  system  is 
less  predoiainant,  except  in  the  temporaiy  organs.     In  the  steins 
and  root.s  it  Ibrmu  the  pith  and  medullaiy  rays  of  Bicotylodoue,  audi 
the  diitused  medullary  sj  stem  of  Monocotyledons,  together  with  the 
cambial  structures  in  all  growing  regions  ;  and  it  forms  the  nuus  of 
the  leavee  and  the  parts  of  t]ie  tiower.     It  is  in  thU  system  that  the 
vital  proced^ea  of  %'egetation  are  chiefly  carried  on. 


B.   The  Fibro-vantcttJar  Stfiittm, 

629.  This  system  formic  all  the  woody  structures  of  plants,  whi« 
in  all  cases  are  composed  of  a  quantity  of  conjoined  portions  of  ceUril 
and  vascular  tissue  arranged  in  a  peculiar  manner*  The  kind 
oeUnlar  tissue  aasociated  with  the  vessek  being  mostly  pro*r9ii^/»yii 
or  Jtbrous  tissue,  the  constituent  elements  of  wood  are  called^^^i 
vawul4ir  bundle. 

All  woody  Buhs^tance  appears  originally  in  the  condition  of  i) 

fihro- vascular  bundles,  which,  when  they  remain  separate,  form    

are  commonly  called  **  fibres,"  and  when  they  combine  togt»lhrr  in' 
a  solid  mass,  form  **  wood/*    The  bundles  remain  as  **  fibres  '*  in 
stems  of  Monocotyledons ;  they  are  in  the  same  state  in  l!ie 
conditions  of  the  stems  of  Dicotyledons ;  and  such  ^*  fibre©  **  ft 
libs  of  leaves  and  other  organs. 

630.  The  fihro-vascular  bundles  differ  in  their  modes  of  growth  in 
different  ClaBsea  of  Plants*  wliich,  in  eonsetjuence  of  tliia,  cxhihot 
considerable  diff'erenee  in  the  structure  of  their  mature  stcm?^ 

The  simplest  form  Is  absolutely  without  the  vessels^  na  ^im;  Und  it  I 
the  Mosses  and  some  of  the  simple  aquatic  Phaneroganiia  {I^»ta 
geton)  composed  simply  of  cords  of  prosenehyma  traversing  the  eel* 
lular  tissue, 

03 L  Complete  handle*,  however^  possess  several  elementi 
ranged  in  definite  order ;    these  belong   to   the  wood-regian,  thi 
cambium-region,   and    the  liber-region.      Tlie   reoW-region,  whie 
liea  next  the  centre  of  the  stem,  is  composeil  of  shortH-olled  pro«« 
enchyma    intemiingled   witli    spiral    and    other    vessels    (and    in 
Dicotyledons   pitted   ducts) ;    the  r«m//i«m- region    is   eorapoBed 
prosenehyma   in    a  nascent   condition,  tlie  cells  thin- walled,  and 
retaining  their  primordial  utricdt^ ;   the  /i7>^r-regiim  Is  eompooed 
of  very  hmg  prosenchymatous  tissue  (usuaDy  in  the  ejondition  of 
isolated  bundles  or  thin  laminsD  connected  by  cellular  tissue  in 
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Dicotyledons).     In  the  Monocotylt»dons  the  middle  of  the  cambiiim- 
ro«i:ion  is  converted  into  vasa 
projtria  (%.  512). 

0:^2.  In  the  Higher  Cryp- 
tojjjjnnia  the  bundles  do  not 
alter  in  their  condition  when 
once  formed,  and  they  ana- 
stomose with  those  that  suc- 
cee<l  them  in  successive  inter- 
nodes  of  the  stem,  so  that 
the  fibro-vjiscular  structure 
appears  coniinuous.  In  the 
iNIonocotyledons  the  bundles 
are  formed  by  degrees,  a  cam- 
bium-region occupying  the 
central  jmrt  at  first ;  but  afti-r 
a  time  this  is  wholly  resolved 
into  wood,  liber,  and  vasa 
propria.  These  bundles  re- 
main isolate<l  in  the  stem, 
never  alter  in  condition  aftir 
the  tirst  season  of  growth, 
and  tuni  outwards  to  tcnni- 
nate  at  the  surface  of  the  stem 
abovt'  and  Ih'Iow,  anastomo- 
sing with  their  successors. 

In  the  Dicotyledons  the 
bimdles  in  a  young  shoot  some- 
what ri*semble  those  of  Mono- 
t'otyledons,  but  they  stand  in  a 
re^Tular  ring  round  the  jnth.  On  the  inside  they  present  spiral  and 
annular  vessels :  next,  a  mass  of  prosenchymawith  dotted  ducts,  which 
I)a"isi»s  gradually  into  the  cambium-layer :  the  latter  is  bounded  exter- 
niilly  by  liber,  among  the  bundles  of  which  arc  ivrxn  propria,  Theee 
Imndles  are  indofinite  in  their  growth.  Tlie  lower  extremities  elon- 
gate indefinitely  in  the  root :  the  upper  extremities  anastomose  and 
become  continuous  >nth  their  successf)rs;  and,  above  all,  the  cam- 
bium-region is  an  indefinite  focus  of  development,  forming  a  new 
layi'r  of  woiniy  substanci*  inside,  and  a  new  layer  of  liber  outside 
during  every  season  of  growth. 

The  ncculiiirities  of  tho  tibro- vascular  bundles  will  be  better  under- 
stoini  wln'ii  wo  tn-at  of  th«*  structun'  of  Sfenu, 

Th»'  difr«'n»nt  mode  of  growth  of  tibro-vascular  bundles  has  given  rise  to 
a  particular  nomenclature  for  them.  The  bundles  of  Cryptogamia,  de- 
veloped in  all  parts  at  once,  are  called  simuHaneitm  lnmdle9\  tJboee  of 
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M(iiir\t>tr)i'<l'inouw  fl^r(>-VN9«•llllir  hnmlle  'fram  the 
tiiKi.l.x'of  PkiPHix  J'ictjflifpra).  A.  Tmnirene 
M-ition.  B.  Verticsil  •A'tion:  0.  {virt'Dchjina in 
which  the  bundle*  lir;  ».  wooa-<<<elU;  «r.ipinJ 
TowM*!*:  d,  n'ticulitti'd  iluctii:  rp.  MMa  propria ; 
/,  liU'r-ct'IlH.    3tfai;n.  li.H)  diua. 
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Pltaneroprnmia,  exhibitinpf  when  Toung  a  cambium-rcpion,  we  i 
^/wrf/t»;f«,  which  J  ceasing'  to  d  eve  lope  at  the  em\  of  the  tirst  8eAAi~>&  in  Mooq 
eotyledons,  are  de/inifv,  but  wheD  growiug  season  iifler  Beason,  as  in  '^*' 
cotykdons,  are  indcfmUc 

633.  In  yonTif?  stems  nnd  in  herbaccotiB  organs  genomlly 
system  is  termed  the  epWhrmal  sjj&Uni ;  aa  stems  grow  older, 
gives  place  to  the  hark  or  r'nifL 

The  simplest  form  in  T^hich  the  epidermal  syatem  can  exist  is  th* 
of  a  simple  layer  of  tiat  ceDs  tirmly  united  by  their  sides,  forminir  a 
continuous  coat  oyer  the  snrfriee  of  n  phint.  The  constituent  ceil* 
of  tho  epidermis  are  entirely  deYoid  of  chlorophyll  or  granular  motteTi 
8ueh  an  epidermis  clothes  fdl  the  organs  of  planti*  above  the  Oi 
ilossea  ;  and  it  presents  this  simple  p^entTiil  eharacter  on  all  Totiin_ 
stnictiireB,  with  one  special  distindion  only,  that  on  anbmer^^ 
organs  and  on  roots  it  ia  ah8<^)kitely  conHnuous  and  imficrvioTi?* :  whiJe 
on  parts  expoRcd  to  the  air  it  presents  more  or  \<^m  nuit  ficcf 

guarded  by  a  peculiar  cellular  structure  called  a  ttUmm  ,n\ 

634.  The  Rtomnia  are  orifices  bctwecm  the  miH'ling  Hn^lfs  of  fhft 
epidermal  cells  (fig.  514,  U),  in  which  (►rificcs  He^  rather  to  the  under* 
side,  a  pair  of  cells  of  semilunar  form  (fig.  51 4,  A,  C),  separate  on  their 
adjacent  sides,  so  that  in  expansion  and  con  traction  they  close  and 
open  a  slit -like  passage  beneath  the  anperiieial  orifice.  This  slitj 
(fig.  514,  A,  *)  leads  to  an  open  intisrcellular  space  within  tlie  sub- 
stance of  the  leaf. 

In  Nerium  the  stomata  rto  on  the  walls  of  pits  or  depressions  on  tho 
under  face  of  the  leaf.  Somotimea  the*  stoma  is  fonuiKi  t)f  four  celts  and 
til  en  either  in  two  paiift^  am  in  Fintn  rhttticn^  or  the  fotir  cella  form  tJne 
quadruats  of  a  circle,  as  in  variuus  I^roteHcete. 

Stnniatft  are  moat  abundant  usually  on  tht^  lower  surface  of  lenTMV 
wanting  on  the  upper  Furface — except  on  the  floating  leaves  of  aqi 

plant*,  whert^  they  exist  on  the  upper  i*urfftee,  and  are  abeM:*iit  whert' 

leaf  touches  the  water.  They  ar»*  oeeasionally  found  in  the  interior  o\ 
org'fins,  as  on  the  rtplum  of 'CrudfeTS.  They  vary  in  frequency,  partly 
bearing  proportion  to  the  size  of  the  cells  of  the  epidenuis,  partt^*  inrl»- 
tive  to  tnis.  Sometimes  100  wiU  be  found  in  a  Bouare  hne^  Ktrne times  ni 
many  sji  1  fXX»  to  iXKM).  (>n  the  leaf  of  BntmivG  itnjui  a  hquari>  line  be4i« 
1800  on  the  upper  face,  ;J500  on  the  lower ;  Vietoria  rcgia  1800  on  a 
square  line  above,  and  none  btdow.    A  few  other  i-'xamplofl  may  ho  ctte<L 

^"^  *fix7^"         ^  ***"  **'**  *^ 

Cberry-Lnurol   Nouc.  GS5  to  a  square  Bagv  i 

Lauru*«tinua do.  (326        „ 

Lktphne  Mt^jcrntm do.  30        ^ 

Cftrnation 250  2»iO        „ 

(*anlen  Tlspr K)  K>        „ 

tjorden  Rhubarb 7  30        „ 

Lilac  * , None.  1000 
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From  the  researches  of  Duchartrc,  Morren,  and  others,  the  following 
conclusions  may  be  drawn,  subject,  however,  to  many  exceptions.  Sto- 
mata  are  more  abundant  in  woody  than  in  herbaceous  plants,  in  leathery 
rather  than  in  leaves  of  thinner  texture.  Succulent  leaves  contain  the 
sninlJest  numbers  of  stomata.  Where  leaves  are  alike  in  texture  and 
colour  on  both  surfaces,  the  number  of  stomata  is  about  equal  on  both 
sides ;  when  one  side  is  glos.<iy  and  the  other  dull,  the  stomata  are  most 
abundant  on  the  latter  &c. 


Fig.  514. 


Fig.  51.\  Epidennit  of  the  lower  mrfkoe  of  the  leaf  of  JErW/#6onf«yMid«« :  a,  itoma.  Mafm. 
L*iN)  duun. 

Fig.  514.  StomaU  of  the  leaf  of  yarrutwit*  P»euJo-yartiMmt.  A.  Vertical  aeetioB  of  the  epi- 
dermal and  •ul>jaoent  evil*.  (uiMtni;  thruuirh  a  itoma,  » :  c,  catieolar  pellidie  ex- 
t4>mling  down  into  the  fft«>niiital  caTity.     Il  ft  C.  Horiiontal  fertion  of  the  epi- 


dermiii,  paatintf  thmu^h  the  plane  of  j-  in  A :  B,  seen  frcnu  abore;  C. 
In'Idw  :  If.  nnalier  epidi>muil  ceilt  (t>rreiii Hindi ng  in  pomtion  to  the 
remaining  in  their  original  condition.     Magn.  'MO  diam. 


hot 


G;^o.  The  cells  of  the  epidermis  exhibit  a  great  variety  of  forms  in 
the  leaver  and  jK-tals  of  rhaiu^n>gamiu.  It  is  very  common  for  the 
side- walls,  by  which  they  adjoin,  to  be  sinuous  or  zigzagged,  often 
pre.*ienting  very  elegant  patterns,  espt^ially  on  jK'tals.  The  external 
wall  <'f  the  cells  is  usually  more  or  less  convex;  and  in  petals  this 
eondition  is  carried  further,  through  numerous  gradations,  until  we 
find  a  papillose  condition,  arising  from  each  epidermal  oell  being 
pnxluced  alM)ve  into  a  little  obtuse  cone. 

iuid.  Hairs  and  scales  of  all  kinds^  '<scnrf^"  such  as  wo  see  in 
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the  Bromoliacece  &c.,  depend  on  the  development  of  the  epidt 
cells*     Simple  hairs  are  merely  single  epidennal  cells  prDduecd 
a  tubular  filament  ;  cell-multipUeation  usually  occurs  in  Btich  hair 
80  that  tlicy  present  a  aumber  of  joints  (fig.  515,  h)  ;  and  not  auf 

Fig.  515. 


Wt(^  ffUw  fipidermal  App^ndiiiei :  a,  ainnA  of  JWj^^nWZa,  in  T^rtiml  ■(•ctioti ;  h,  simfi 

liiiir  lit  PtlarpoM>itm ;  <;  nAir  of  !H*¥mbrium  Sipkia  ;  d*  h&ir  of  i^Vkrxlei}  . 

Uitmatn ;  «,  hMW  uli  «  GrrHit^  ;f>  hmir  of  the  WbJl  of  Aekimt^n^^  wiib  »  gS 
dnlar  tarmlBil  odU.    iJU  nuifn.  fib  dij&m. 

qnently  they  nro  more  or  lees  branched  (fig.  515,  c,  d),     Olandalar  i 
hairs  differ  merely  in  certain  of  their  cells  secreting  oils  or  re^ns  : 
their  cavities  (fig^.  51 5,  /),     Scales  are  profhieed  by  epidermjil  rttU*  j 
growing  out  into  flat  cellular  plates  instead  of  projectifig  lilamrnt)!, 
Tlioms,  such  as  those  of  the  Rose,  the  spines  of  leaves,  like  Ihase  of 
tbri  Holly,  ike,  are  eindermol  products  in  T^hicli  the  cells  bccom^J 
Ihickened  by  woody  secondary  deposits. 

087.  The  most  remarkable  diversities  of  condition  of  textilfii  < 
herbaceous  organs  dcpejid  on  the  consistence^  which  the  epidemnlj 
layer  acquires.     The  leathery  t4:'xture  of  everj?Toens,  the  woody  eh»- 
raetcr  of  the  leaves  of  Conifers,  &c.  depend  cbietly  on  depoaita  fomcd 
on  the  wall  of  the  epidermal  cells. 

In  all  epidermis  expost^d  to  the  air,  the  outer  walls  of  the  eclb 
become  early  strengthened  by  secondary  deposit* ;  these  are  verjr 
tMn  and  shght   in  soft  herbaceous  luaTes,  especially  when  mashl 


Fig.  5ia 


Fig.  611 
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plants  arc  reared  in  a  warm,  moist  atmosphere.  In  leathery  or 
hard  leaves,  also  in  the  thick  toup^h  leaves  of  succulent  plants,  such 
as  the  Aloes,  Hoya  (figs.  51 G  &  517),  &c.,  the  secondar}'  layers  acquire 
great  thickness ;  and  in  the  epidemiis  of  the  branches  of  Viscum 
(fipr.  518)  the  cells  become  absolutely  filled  up,  and  the  cells  of  the 
subjacent  layer  of  tissue  also  sufTcr  the  same  change. 
•  (wis.  In  the  course  of  this  thickening,  the  superficial  laminae, 
exposed  to  the  air,  become  more  or  less  chemically  changed,  and  at 
the  same  time  fused,  as  it 

were,   into   a    continuous  ^-  ^^^ 

layer  all  over  the  surface 
of  the  organ  ;  and  by  ma- 
ceration or  applying  nitric 
acid  we  may  separate  this 
outer  stratum  as  a  con- 
tinuous sheet  or  pellicle. 
This  layer,  which  strongly 
resists  decomposition,  is 
called  the  cvticU  (figs. 
517  &  519,  a).  Some 
authors  explain  its  origin 
by  supposing  it  to  be  a 
substance  excretwl  from 
the  outer  walls  of  the  epi- 
dermal cells,  and  hardened 
into  a  pellicle  (hke  a  var- 
nish )  thtTo.  But  by  tracing 
the  development,  it  is  seen 
to  be  merely  the  altered 
outer  walls  of  the  cells. 

In  CjfCits,  the  inner  la- 
mina? of  tbe  secondar}'  d<»- 
j)osits  exhibit  pits  (§  5S2) 
like  those  found  on  the 
walls  of  wood-cells :  but 
this  is  a  very  rare  phe- 
nom'^non. 

iVMK  The  aerial  roots  of  Orchidaceir  exhibit  a  curious  structure, 
the  growing  extremities  being  clothed  by  a  wliitish  cellular  tissue 
com|)ostHl  of  several  layers  nf  cells  with  a  delicate  spiral  fibrous 
de|x>sit  on  their  walls.  Tliis  layer  ft»rmH  a  kind  of  coat  over  the  real 
epidermis  of  the  root,  and  is  known  by  the  name  of  the  velamen 
ni*ficnm, 

04<  K  Corl', — The  young  shoots  of  Dicotyledonous  trees  and  shmbs 
arc  clothed  with  epidermis  like  herbaceous  plants ;  but  before  the 
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close  of  the  first  season  of  growth ^  in  most  cases,  the  greea 
gives  place  to  browm,  which  is  owing  to  the  formation  of  a  Iftyernf 
cork  from  the  out<?r  layers  uf  i^ortieal  parenehrma.  Cork  is  codii- 
poBod  of  talmhir  thiii-wajletl  cells,  conUiininj*  only  air;  the  aur^ice 
of  the  coiky  kyor  is  iisutdly  rough  ami  irro*,^ilar,  ui\d  it  peels  off  in 
laminse  p>eriodically  in  certain  plnnts,  being  renewed  by  develapmenl 
from  the  green  cellular  layer  which  it  covers. 

In  ftonie  plants  tbe  eorkv  Iftvflr  is  little  developed,  in  others  venr  mud 
us  m  the  Cork-Oak.  In  the  Vine  iiud  Clematis  the  rorlty  Inver  is  scaKsel^. 
distiniiruishaWe  after  the  first  yt*jir"»  tjr»*owth,  a**  the  bark  hreaJis  awiiy»  dawi 
to  thtj  liWr,  in  striogr  sbred^.  In  llscttm  no  cork  *x'cnrs;  even  iji  shoorfei 
eight  or  nine  years  old  the  epidermis  nfmaioHT  but  completely  coosolidAtsd 
by  secondary  deposits,  as  noticed  above  ( §  (>^7), 
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D.   The  Atrial  SffsUm, 

041 .  Jn  most  parenchymatous  tissues  of  the  higher  plants  w^  find 
the  cells  so  disposed  aa  to  leave  passages  of  greater  or  loss  cajiJiritj' 
between  thera,  which  passages  are  usually  found  filled  with  uitt  ap- 
parently secreted  from  the  contents  of  the  c^jUs,  In  imjK^rfect  parrn- 
chyma  (fig.  470)  these  {tUercellular  passaffes  occupy  a  very  con- 
siderable portion  of  the  space  filled  by  the  tissue,  and  they  int^r- 
eommunicat'e  in  aM  directions.  The  spongiform  cellular  substance 
i^f  lestves  is  traversed  by  larger  passages  of  this  kind  (fig.  472)»  ex- 
]mnded  in  many  places  into  air^spacf^n^  forming  a  (X)ntinuaus  ftTst'Om 
uf  cavities^  which  are  in  direct  communication  with  the  external  air 
by  the  stomata.  When  stellato  cellular  tissue  exists  (fig.  474),  lbs 
air-Bpacct?  are  very  extensively  devL4opi?d» 

No  Latercelliilar  passages  or  spaces  exiat  in  young  tinneA ;  ther  are 
subsequentlv  formeu  by  the  rel!»  separating  from  each  othrr  as 
expand,  anc{  excruting  air  into  tlie  interspaces, 

642,  Air^cmwU  are  long  tuhtdar  channels,  in  ix^lioles  (X 
phteaeeaa)  or  eteina  (Ilipptirit,  Potanwjft^in,  &e.),  bounded  by 
cellular  wall,  and  generally  arranged  in  a  definite  manner  in  Hm 
organs  in  which  tliey  occur.  They  ar©  sametimes  continuous  thraiii^ 
long  tracts  of  tlie  stems  or  petioles  (Kymphieaeete),  or  they  are  snb- 
di%^drd  into  chambers  by  cellular  diaphniguis  occurring  at  interrals 
(petioles  of -V/iwcf^  stem  of  Jfippuriii^  MijrlophifJlum^  &c»), 

04*1  lAtcuno!  are  formed  by  this  cellular  tissue  being  torn  down 
and  destroyed  by  expansion  <d'  the  surrounding  tissue:  examples  of 
tliis  occur  in  the  fistular  stems  of  Umhelliie'ra;,  which  when  young 
have  a  solid  pith;  but  tliia  ia  torn  away  by  the  expansion  of  Ui9 
f  ylinder  of  fibro-vascular  bundles,  and  leaves  a  tubular  cavity.  The 
hollow  stems  of  Or&Ases,  of  Equiflotace®,  &c.  originals  in  the  sam^ 
way. 
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E.  Tlu  Secretory  System, 

044.  Tho  stnictures  in  which  are  found  the  substances  usually 
called  the  secretions  of  plants,  consist  of  f/Za^wZ*,  reservoirs,  ami  canals 
for  jiecuUfir  seen t ions  (resins,  oils,  &c.),  and  the  so-ciUed  mill'' 
vessels.  They  for  the  most  ])art  occur  only  in  particular  jdants  or 
particular  orfjans,  and  present  many  special  modifications  in  dif- 
ferent Natural  Orders. 

045.  Glan'ls  are  the  structures  of  this  kind  most  frecjuently  met 
with,  and  they  are  generally  connected  in  some  manner  with  the 
epidenual  tisisue.  Glands  may  be  divided  into  simple  and  compoumlj 
and  ako  into  external  and  initrnal. 

Simple  extern; J  glands  art^  in  most  cases  glandular  hairs ;  ?.  e.  the 
terminal  cell  of  a  jointed  hair  is  expanded  and  filled  with  oil  or 
other  secretion.  Of  this  nature  are  the  glands  of  the  foliage,  flowers, 
&c.  of  many  Kabiata>,  Scrophulariaceic  (fig.  515,/),  iVe. 

Simple  internal  glands  are  mostly  isolated  cells  of  the  layer  imme- 
diately subjacent  to  the  epidermis,  as  in  the  leaves  of  Bcgoniu^ 
Lysimachia  vuhjaris,  the  petals  of  Magnolia,  kc.  Such  fjlands  occur 
idso  in  the  leaves  of  Jjiuracea^  Tlie  cystolithes  of  Uilicaceffi  are 
related  to  these  (§612). 

Compoiintl  €A'ttrnal  ylamls  are  sometimes  hair-like  growihs  from 
the  epidemuH,  with  the  summit  (/M;j»<iyi)  or  the  base  (/)/r^/ mini*, 
fig.  515,  fi)  developed  into  a  cellular  nodule,  the  cells  of  which  either 
contain  the  secretion  or  surround  a  large  central  cell  tilled  with  it. 
Other  8U|H.'rficial  glands  fonn  papillie  of  various  shapes,  in  like  manner 
either  wholly  formed  of  st^reting  cells,  or  with  a  central  reservoir, 
as  in  the  Hop,  liogoniaceie.  Rosacea?,  Ix^minosa?,  &c. 

Compountl  iiiternal  yhiiuls  are  commonly 
reservoirs  surrounde<l  by  a  sju'cial  layer  of 
cells,  lying  just  beneath  or  sometimes  rising 
in  a  dom(»-shape  a  little  above  the  surface  of 
the  epi<lermis.  Kxamples  of  this  occur  in  tht» 
leaves  of  Rata  (fig.  520),  the  rind  of  the  fruit 
of  Oranges,  Ix'mons,  &c.,  leaves  and  stems  of 
ny|K»ricacea?,  Myrticea*,  &e. 

None  of  thest*  glands  have  excretory  ducts  like 
tho  ;rlau(U  of  nniuiuls.  In  ninny  ea.<es  the  8«^cre- 
tion-*  exude  through  the  ni»'mbnine,  and  give  a 
p«'euliar  characttT  to  tho  snrfnee  of  the  organs  in 
which  they  an»  found.  A  very  general  fonn  of  secretion  of  this  kind  is 
the  exudation  of  saccharine  lluid  from  the  superficial  cells,  veir  common 
at  the  iMise  of  pt^talfl  and  ovaries,  on  the  stiyroa,  and  sonietimoj*  on  leaves, 
or  at  particular  pointa  of  the  Idwer  surface  of  the  leaves,  as  of  Prumts 
LaurwrnwM,  the  I^aunistinus  and  other  shrubs. 

046.  iSViii^«  are  a  form  of  glands,  consisting  of  a  long,  stiff  and 
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Fig.  521. 


pointed  hair  expanded  into  a  Inilb  at  the  base,  coutttming  the 
This  bulb  is  surrounded  by  a  layer  of  ceEs  derived  from  the  cpMi 
which  by  their  tension  exert  a  certain  pressure,  whence  it  n^eul 
that  when  the  point  of  the  stinging- hair  is  broken  off,  the  fluid 
pressed  out  from  the  onfice. 

647.  Kr^trvoirs  for  prntUar  s€crrtions  may  be  re^rdcd  a»  • 
highly  developed  fomi  of  the  internal  glands.  Those  of  the  Cdni- 
fene  consist  of  cyhudrical  handles  of  thin-walled  cells,  filled  wilJl 
resin,  lying  in  the  midi^t  of  the  wood,  parallel  with  the  fibro- 
eidar  fitructui'es.  Similar  reservoirs  exist 
in  the  roots  of  Khubjirb,  in  the  leaves  of 
AheSf  Jbe. 

648.  The  canahfor  secret mtis  differ  fn>m 
the  foregoiug  in  being  intercellular  channels 
bounded  by  a  detinite  layer  of  cells  conjoined 
flo  as  to  form  a  closed  tube.  Such  canals 
occur,  contaim'ng  rc^in,  in  the  bark  of  the 
Comferar»  in  the  petioles  of  Cycadacca^,  in 
the  Umbellilenc,  Compositae,  AnacardiaceiE, 
&c.  &c. 

649.  The  niill'-vesseh  or  latmferottsmnaht 
containing  the  hiU.r  or  milky  juice  of  Papa- 
veracea%  Eupborbiace^,  Cichoracese,  »tc.,  ap- 
pear tc»  be  intercellular  passages  which  Ix*- 
come  bounded  by  a  false  membrane  from 
alteration  of  the  waHs  of  the  cells  between 

•which  they  lie ;  and  this  view  of  their  struc- 
ture has  till  recently  bt*en  the  one  most 
generally  adopted;  but  the  more  recent 
renearches  of  German  and  French  ana- 
tomists lead  to  the  conclusion  that  they  are  formed*  like 
vessels,  from  the  confluence  of  cells  into  tubes.  Trecul  ereo  t^\ 
that  the  laticiferous*  tiibea  anastomose  with  the  true  vessola  sad 
their  contents  into  the  cavity  of  the  latter*  They  occur  most 
dantly  in  the  pith  and  inner  layer  of  the  bark  of  stems,  aii4 
eelliilar  substance  of  roots,  and  are  fouTid  in  the  form  of  more 
loBH  regidar.  simple  or  ramiiied  channeb  in  slenis.  |>etiole«,  ^e„ 
much  more  irregular  and  tortuous  in  rt»otd.  and  frequently  onnsto- 
mosed  into  a  complete  network*  Examples  of  the  former  may  ht 
found  in  stems  of  Papaverai^eie,  Firtiis  elaj<(ifa,  &c. ;  of  the  Ijitter  in 
the  roots  of  the  Dandelion  (tig.  521 ).  CTiicory,  *ke,  Dippel,  who 
made  a  special  study  of  these  orgaiLs,  holds  that  the  latlcU^nms  v<i 
sels  rei*hicc  the  **  tdatbratc  cells  *'  of  ot!ier  plants. 

The  milk -vessels  contain  an  ojnUescent  granular  fluid,  in  whi 
are  sus^tended  globules  of  caoutchouc  or  other  lesinSi  and  fre<[iufii 
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also  starch-granules.  The  milky  character  is  only  acquired  on  ex- 
posure to  the  air,  and  it  disappears  again  as  the  juice  hardens  into  a 
resin. 

Lat(»x-canal8  are  remarkahlo  among  the  secreting-apparatus  of  plants, 
Arom  their  juices  containing  many  of  the  most  active  and  important 
of  the  special  organic  compounds,  iiesides  the  pure  gum-resins,  sucli  as 
Caoutchouc,  Gutta-percha,  (lamboge,  &c.,  they  carry  substances  contain- 
ing vegetable  alkaloids,  such  as  Opium,  Lactucarium,  &c. 

Sect.  4.   IXTEKNAL  AnATOMT  OF  OrGAKS. 

650.  All  young  plants  are  composed  of  cellular  tissue  alone  ;  and 
the  Thallophytos  never  acquire  any  of  the  more  highly  developed 
**  systems  "  which  we  meet  with  in  full-grown  flowering  plants  and 
the  higher  Cryptogamia.  In  the  stems  of  the  latter,  the  "  systems" 
I)re»ent  special  modes  of  arrangement,  respectively  characteristic  of 
the  great  Classes. 

The  more  or  loss  uniform  condition  of  the  tissues  in  the  Thallophytes  is 
connected  with  great  simplicity  in  the  phvsiological  processes  of  vegeta- 
tion and  growth ;  while  in  the  higher  plants  the  diiference  of  internal 
organization  is  nccompauied  by  important  difieniiices  in  the  modes  of 
development  of  the  axis.  It  would  cause  us  to  exceed  our  limits  very 
widely  to  enter  into  minute  details  of  the  internal  stnicture  of  the  organs 
of  vegetation  of  plants  generally ;  but  it  is  requisite  not  only  to  give  a 
gtmend  sketch  of  the  plan  of  organization,  but  to  describe  some  of  the 
more  important  modifications  met  with  in  the  higher  Clas«>s. 

Stntrture  of  Stems  Jr. 

051.  As  a  general  rule,  plants  possessing  stems  and  leaves  ex- 
hibit in  their  stems  a  detinitely  arranged  iibro-vascular  system,  the 
bundles  of  which  send  off  branches,  or  pass  off  themselves  entirely, 
to  form  the  ribs  and  veins  of  the  Uaves.  The  same  axial  system 
furnishes  below,  directly  or  indirectly,  the  bundles  which  constitute 
the  woody  central  mass  of  roots. 

Exceptions  to  the  above  occur  in  tlie  highest  Classes,  in  plants  with 
vegetative  organs  of  low  typ<»  and  in  aquatic  plants  ;  in  the  latter  espe- 
cially, the  iibro-vascular  bundles  seldom  extena  into  tlie  blade  of  the  leafl 

652.  The  simplest  form  of  the  fibro-vascular  systt^m  is  seen  in  the 
MosHi»s  (p.  42\ ),  where  a  cord  of  prosenchymatous  tissue  runs  up  the 
centre  of  the  thread-like  stem,  and  in  some  cases  sends  off  branches 
to  the  leavers. 

(>5^i  In  the  Lycopodiacetc  (p.  412)  the  axis  of  the  stem  is  occupied 
by  a  fibro-vascular  bundle  containing  spiral  and  scidariform  vessels, 
which  is  regularly  develoi)ed  onwards  with  the  growth  of  the  point 
of  the  stem,  sending  off  lateral  branches  of  spiral  vessels  where  leaTes 
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aiiso,  but  undergoing  no  change  after  the  intcrnode  m  wkidt 
\H  once  formed. 

634.  In  the  EquisotaccoB  (p.  414)  a  ring  of  iflolatod  fibru-Ta^eokr 
bimfUcB  exisU  in  tbe  poripljury  of  the  ai^rial  stem,  surroundied  by 
Uber-cella  and  pMroncliymu  ;  tliL^so,  again^  uxe  simultaneous  buudks 
(§  ti32),  and  jn'ow  only  at  their  points  a«  the  stem  elongates.  The 
constituent  vesst-ls  are  spiral  or  annular, 

655.  In  the  ViM'm  (p.  41(1),  wliere  the  stem  acquirer  greater  di- 
mension»,  we  hnd  a  numbuT  of  hbro-va8€uIar  bundlas  standing  in 
irrei;:ular  circle,  surrounding  a  central  cellular  axU,  and  extemaH]^ 
surruunded  by  a  kind  of  rind.  The  buudlos  do  not  run  stmigiit  uf 
the  stem,  but  in  waved  curves ;  and  they  anastomose  Liter&Uy^  and 
floparate  again^  leaN-ing  wide  paasoges  of  communication  beCwecD 
the  central  parenchyma  and  the  rind  (fig.  522).  The  branches  of 
the  bundles  going  to  supply  the  leaves  are  given  off  at  the  anasto- 
raosi's  of  the  main  bundles  ;  uiid  the  bundles  runmnt?  into  tlie  (ad- 
vcniitioua)roc^t8  arise  at  filmilar  placea.  These  bir  *■  fiimul* 
tanoous;**  and  therefore  the  stems  never  alter  iu  ij^na  when 
onec  formed. 

In  cases  Hke  that  o£  Anf/iOjHeris  evecUt^  where  the  stem  b  redoi 
to  very  small  proportions,  there  are,  according  to  3lett<fniua»  ti 
zones  of  fibro-vuseulitr  bundles,  one  witliin  the  otlitr,  and 
by  intervening  net-like  bimdles.     It  wua  formerly  mipi 
TesHels  of  the  scalarifonn  type  were  the  only  ones  tlial  occi 
Ferns ;  but  it  is  now  well  known  that  spiral  and  annuliu"  Vi 
also  occur  especially  in  the  younj^cr  ptjrUons. 

656.  AO  the  ol>ove  forms  of  the  stem  ore  charaoterijied  by  boiog 
developed  only  at  the  i>oint,  and  containing  onlj'  sur^  '  '\^  gt 
are  unlimited  in  growth  at  their  apex,  but  have  tluui  -^  d^ 
velojxnl  idmultaneously,  and  **  completed,'^  iis  it  were,  in  eaeh  iiifisr* 
notle,  step  by  step,  with  the  elongation  of  the  stem. 

From  this  circumstance,  these  higher  Cryptogamia  arc  tiftcn  caUtd 
Acrofjrm^  or  Acrofjtyn  (point-growers),     (See  pages  1^2  and  lilS.) 

057.  The  Btems  of  MonocotylcKlonous  plants  (§  tM>\  have  a  vpj 
diflferent  organisation  from  the  above,  Tlie  most  striking  [HTidiarii; 
at  first  sight,  is  the  isolation  of  the  fibro -vascular  bundh's,  which- 
a  rale,  do  not  anastcmiosc  in  any  part  of  tlieir  course  tJj rough  tha 
stem,  rmd  are  scattered  singly  in  tlie  parenchyma  of  the  uli^m 
(fig,  523 ),  Anot  her  im  [Kirtant  ci  rcumstance  is,  that  Ui  cy  j*a8»  e  u  tirely 
mto  the  leaves  at  their  upper  ends  (fig.  524,  a),  while  at  tlieir  low^ 
extremities  they  a{)proach  the  surface  of  the  stem  and  axmstomoiH! 
with  their  fellows  to  form  a  more  or  less  developed  fibrous  network^ 
sepuralut^  the  rind  or  c^trtical  parenchMua  from  the  central  0Un>tiA 
{uirt  of  the  stem.  It  is  from  this  network  that  tlio  libro*fj 
axes  cvf  the  (adveutitiuuii)  roots  are  derived  (fig*  624^  ^)w 
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058.  The  stems  of  Monocotyledons  are  very  generally  herbaceous, 
and  thus  present  ver}'  important  varieties  of  form,  arising  from  non- 
development  of  internodes,  according  to  regidar  plans.  These  modi- 
fications disguise  the  structure  ;  but  it  may  be  readily  understood  by 
means  of  diagrammatic  illustrations  of  some  of  the  principal  forms 


Fig.  :y2'2. 


Fig.  524. 


Fig.  523. 


Fi^.  .'i2*i.  I)i;i|*r«iu  of  the  armn^rtucnt  of  the  fihro-TaaeuIar  bantllf^  ia  the  tifoa  of  ft 

Trti-ftm. 
Fie-  '^Xi.  Di.Hirnttii  rt'prt'M'ntini;  the  aiTan|;«*mi-nt  of  the  flbro-Taacular  boiidlM  in  a 

Ptkim-!«ti*in.  ' 
Fi|;.  .')21.  Am^thtT  diaj;ram.  ri*prt*»«'ntini;  th«'  U|m«>r  (a)  and  lowtr  (A)  extmnitiM  of  a 

Monottitylctionoui  trunk,  with  it*  flhroaii  Urcr  whi>n'  the  atem^bandlet 

terminate  and  thiw**  of  the  root  c-oiumeace,  enoloaed  by  ft  cortical  lajer. 

<>50.  Tlie  fibro-vascular  bundlw  of  Monocotyledons  (fig.  525) 
l)eing  of  the  definite  (§l>32)  kind,  they  acquin'  their  full  develop- 
ment in  each  intemoile  iH'foro  the  leaves  to  which  they  belong  fall ; 
and  hence  the  stems  of  this  class  do  not  increast*  in  diameter  as  a 
genend  rule,  hut  havi*  u  columnar  character  when  they  form  woody 
trunks.     Hut  there  are  exceptions  to  this  rule. 

♦Win.  It  has  just  iK'cn  stated  that  the  fibro-vascular  bundles  termi- 
nate Ih'Iow,  near  the  jK'riplier}'  of  the  stem,  and  there  form  a  more 
or  h»ss  evident  network  of  fibres ;  this  network  constitutes  a  kind  of 
sheath  round  the  general  mass  of  the  stem,  and  is  itself  covered  by 
a  more  or  less  develope<l  rind  or  cortical  parenchyma  (fig.  624,  h). 
The  tissue  in  tlic  region  of  the  fibro-vascular  network,  or  fihrom  layer, 
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remains  in  most  cases  in  the  condition  of  cambium,  as  we  see  adv 

titious  roots  readily  formed  in  this  situation.     In  7>mrf*^f^,  rmeal 

and  some  otlier  woody  Monocotykdons,  the  sk-ra  becomcti  incr 

in  ihiclvncss  \Wth  the  a^e  of 

ihe  tree,  by  the  forniutiou  of  Fig.  62i5. 

layers  of  lil>LT-likc  ])roseiJ- 

thyraa  in  this  Jiht^ous  hnfcr 

pushing   the  nod   oiitwiud. 

The  origin nl   central    fibro- 

viiscidar  t?y4<tem  of  the  btvm 

rem u ins  unaltered. 

8fJl.  The  region,  at  the 
junction  of  the  central  and 
CO r t i  cal  pare n  c  h }tii  jlh,  wh  ere 
the  fibro-Tascnhir  bniidlcB 
terminate,  should  pirhups  be 
called  a  atttthmm  -  region, 
since  the  cellular  tissue  biIu- 
ated  here  retains  its  develop- 
mental power  in  many  eases, 
'llie  essejitial  difference  be- 
tween this  and  the  cambium- 
ring  of  Dicotvleduns  depends 
on  the  fact  ol  its  not  coin- 
ciding, in  a  parallel  urrtjnge- 
ment,  with  the  cambium-re- 
gion of  the  fibro-vasculnr 
bundloft,  but  with  the  fjtrr- 
miiia  of  the  bundles,  which 
always  remain  isolated  from 
each  other.  The  snccesMVc 
layem  of  fibrous  strurture  in 
Drachma  &e,  are  ff>nin*d  in 
like  manner  of  isohjfed  bundlea.  imbedded  in  parenehyum ;  they  an* 
unconnect<5d  w  ith  the  old  bundles  of  the  primary  axis,  but  arv  con- 
tinuous aboTe  w  ith  the  lower  mdit  of  bundke  belonging  ta  the  Immdm^^ 
occurring  in  tbcAc  stems.  H 

B62.  The  stems  of  lierbaceou?*  Monocotyledons  have  the  filirtH 
\a^cnlar  system  always  in  the  form  of  •*  gtringy  "  fibn^  in,ii...L7-,ri  t8 
BuCuulent  parenchyma ;  and  in  those  i>erennial  tttemt  ^g§ 

which  acquire  a  solid  Woody  Btruclnre  the  ligneous  cLn.mti  d#* 
ponds,  not  on  the  fibro*vascular  tt>»tem,  but  on  the  general  jioreil- 
ebyma  of  the  ftem  having  iL»  ctdls  Ugnitied,  of  which  we  baw 
examples  in  thp  C'oeoa-nut  and  other  Palms,  in  tJjc  Bamlioo,  &c. 

tJi»;i   The  rinri  of  thi*  HonoeotTledottous  stem,  totallj  diilciVQl 
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from  true  harh,  is  generally  little  developed.  On  herbaceous  stems 
it  is  a  mere  epidermis  ;  but  on  fleshy  rhizomes  it  sometimes  acquires 
considerable  thickness,  and  is  then  found  to  be  composed  of  spongi- 
form parenchyma,  with  largo  air-cavities,  the  whole  bounded  ex- 
ternally by  a  few  layers  of  tubular  parenchyma  with  a  corky  outer 
surface. 

A  certain  number  of  forma  occur  aberrant  from  the  tj^pe  above  described. 
In  Aloe  the  fibro-vaacular  bundles  are  ao  arranged  as  to  form  a  kind  of 
cyhnder,  separating  a  central  from  a  cortical  parenchyma.  In  the  Smi- 
laccf©,  I)ioscon*aceio,  and  some  other  Orders  the  rhizomes  imitate  still 
more  the  Dicotyledonous  arrangement ;  for  not  only  do  the  bundles  stand 
in  circles,  they  io  riot  pass  wholly  off  into  the  leaves,  but  run  continuously 
through  the  structiin;.  Still  then*  is  no  periodical  resumption  of  activity 
in  the  bundles,  as  in  the  DicotyUxlons.  In  Tradescantia,  and  in  the  Grasses 
also,  anastomoses  of  the  isohited  tibros  take  place  nt  the  nodes  of  the  stem. 

004.  The  stems  of  Dicotyledons,  and  of  Coni-  Fig.  626. 
fenc  which  agree  in  the  main  points,  are  at 
tirst  of  very  simple  stiiicturc,  almost  resembling 
those  of  the  Ferns ;  but  their  fi])ro-vascular 
bundles  being  of  the  imiijinite  kind,  capable  of 
lateral  growth  by  addition  of  new  elements  season 
after  sciison  in  their  outer  regions,  the  full-grown 
stems  depart  widely  from  the  preceding  types. 

For  purposes  of  comparison,  attention  must  be 
continea  to  shoots  or  stems  t)f  Dicotyledons  in  their 
Hrst  year  of  growtli,  as  the  forniaticm  of  annual  layers 
is  a  phenomenon  to  which  there  is  nothing  corre- 
spondent in  tlie  other  C hisses  (excepting  Conifers). 

005.  When  a  young  herbaceous  stem  of  a 
Dicotyledon  is  cut  across,  we  find  the  fibro- 
vascular  bundles  standing  in  a  circle  aroimd  a 
central  parenchymatous  mass,  tlie  pith,  and 
enveloped  by  a  cellular  rind  (fig.  520).  Tlie 
bundles  run  in  tolerably  straight  vertical  course, 
and  anastomose  freely ;  a  certain  number  of 
bundles  belong  to  each  leaf;  but  they  do  not 
pass  off  into  the  leaves,  merely  sending  a  branch 
from  the  inner  vascular  i)art  of  tht;  bundle,  while  the  outer  woody 
ma.Hs  is  prolonged  upwanh*,  and  is  uninterruptedly  continuous  with 
a  new  bundle  belonging  to  the  leaf  directly  above  it  (which,  as 
follows  from  the  laws  of  Phyllotaxy  (§  00  €t  fetjf^.)^  is  generally  at  a 
distance  of  several  internodes). 

()ti(>.  As  the  stem  increiu^es  in  age,  each  fibro-vascular  bundle  forms 
a  wedge-shaped  mass  of  wood  (tig.  o27)  by  (leveh)pment  of  the  inner 
part  of  the  cambium-region,  and  at  the  Siime  time  a  layer  of  liber 
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Diafrram  of  the  amiig*- 
mcnt  uf  th<*  flbro«T«aca* 
lar  bundles  in  a  jearlioK 
•t<-m  uf  a  Dicotyledon. 
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at  the  extreme  outer  side,  next  the  bark.     At  the  dose  of  the  first ' 

Reason,  therefore,  we  have  i%  eentrul  ^»t7/i  (fig.  o27,  p),  imin--^ '*;*'* 

bouDfied  Ly  the  vascular  portion  of  tlie  bundles  (called  the  n 

shmth)  {ms),  from  which  pass  the  brauchei*  to  supply  tin 

with  ribs;  next  come  the  wedges  of  wootf  (uf\  furmed  of 

cliynm  (pr)  and  duets  (d,  d)  in  most  Dicotyledons,  of  pro^v^ 

alone  in  Conifers,  wliieh   pfisses  into  thf  cmnbUd  or   repi 

layer  (c)  ;  and  thiw  is  continuous  outside  with  the  ^ii<'r-bu»dl*ja  {l^  J 

corresponding  to   the  wedges  of  wood ;    the  liber-lib  res,  Uke  tJie  | 

inner  vasculur  elements,  send  branches  to  form  part  of  the  tibi  «l 

the  leaves. 

Fi-.  m. 


f  ?  f  r      I 


DlroljlrdonDUs  f'' 

I.  liLrr:   r.  ,;,, 


i     In  A.  th< 

la  ihc  piih  to  Ll 


A.  Tni«i«tfw 

"  h  \»lon%  l»  llkr 
M  on  <iM4i  iid^ 

667.  Tlie  fibro-vascular  bundles,  standing  «d©  by  side,  do  o«>t 
become  abRiduiely  united,  but  are  sep/iratcd  by  thin  plaice  of  com*  i 
pnssed  cellular  tissue,  running  out   from  the  pith  to  the  cotTticMl 
parencliyma  :  these  plates  are  called  intdulJanf  mt/jt  (fig,  528). 

OtJS.  T\w  liber-portions  of  the  bundles  are  a58^M*iutt?d  with  rows 
of  diithiate  cell;*  (§5S»5),  and  fre<|uently  with  latex-<nnal»,  and  ihef 
are  ^urroundi'd  by  a  layer  of  parenchyma,  romposed  of  ecll»  filled 
with  sap  and  containing  chlorophyll,  the  eelfular  envthpf  (fig.  53^, 
c  p);  and  this  is  protected  exteiiially  by  the  dry  mlf^^ms  Im^ 
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(« /),  which  succeeds  to  the  epidermis  when  the  herbaceous  shoot 
nefjuires  a  woody  character. 

Many  special  moditications  of  the  above  tj'pe  an»  met  with  in  Dico- 
t yli'doiis.  In  the  Piporacea*  there  is  a  kind  of  double  concentric  circle 
of  tibro- vascular  bundh's,  the  inn»'r  circle  supphinpr  th(?  It-aves,  but  not 
por^seiwed  of  a  cambium -re^ri»)n ;  while  the  outer  circle  i-*  of  the  ordi- 
nary unlimited  character.  In  the  Sapindacen;,  Malpi«rhiaeea»,  an<l  some 
oth»'r  Orders,  part  of  the  tibro-vnscular  bundles  rt'uiain  separate  fn>m  the 
principal  circle,  and  lay  tlie  foundation  of  a  number  of  secondary  cylinders 
of  wood,  enclosed  bv  a  common  bark ;  this  phenomenon  may  W  well 
ol>s»TVfMl  in  CahjcanthuA,\\\n*vv  a  sn uart»  form  or  the  htem  n»«ults  from  four 
fibro-viu«*cular  bimdles  remaining"  tree  from  the  central  cylinder  of  wood 
in  this  way. 

In  tlie  S'ympha^aceje  we  find  a  ver}'  aberrant  condition:  the  fibro-vas- 
cuhir  bundles,  fonned  of  ve8«*«'ls  and  parenchymatous  celb  nlone,  without 
wt»fMl,  an'  quite  isolated,  destitute*  of  cambium^  and  form  n  complicated 
intrrhuvnient  closely  reM-niblin^r  that  occurrinjr  in  Monocotyledons — there 
bein^  no  distinction  of  pith  and  medullary  ravs,  and  no  bark. 

A  still  more  frecjuent  souive  of  diversity  lies  in  the  varitnl  nature  and 
mode  of  arran«rement  of  the  rlenwnts  of  the  thW.  In  tlie  Plane  { fijr.  527) 
we  see  the  spiral  and  annular  a  es"^  Is  8U«»ceeiled  by  a  btwly  of  prownchyma, 
in  whieh  are  scattered  larjLV  pitted  ducts.  In  the  Hazel  and  Alder  these 
ducts  an'  fur  more  numerous,  as  th»'y  an»  al.no  in  the  Lime.  In  the  Oak 
the  prosenchyinatous  vA\^  an*  very  >mall,  and  become  jrn*atly  thickened, 
but  the  duets  an?  larjre.  The  liox  l.is  very  small  and  dense  pros«»nchyma- 
cells  and  few  and  small  ducts.  In  the  spontry  wotxl  of  the  ]M>ml>acea)  the 
j>ro?«encliynia  is  almast  wholly  n'placed  by  thin-walK'd  pan>nchyniA. 

In  the  ( 'onifen©  there  is  a  total  absence  of  ducts,  the  wcxxi  bt'ingr  formed 
exclusively  of  nrosenchyma  with  the  p<»c!diar  Imrdered piti*  (Hjr.  4^7),  or, 
as  in  TtiAus.  with  lK)th  pits  and  a  spinil  tibn»  ffi^.  41>2). 

r>r»l).  Witli  the  commeneemcnt  of  a  st^cond  8oa.«on  of  gro\i*th,  a 
I>icotyle<lonouK  stem  be;j:ins  to  ac<|uire  its  i*special  ])rculiaritie8. 
When  the  buds  open  to  ])roduce  new  shoots,  cell-divi.sion  rt^com- 
monces  in  the  cambium -rej^on  of  th«»  old  bundles,  and  an  additional 
layer  of  wood  is  ad<led  gradually  during  the  season  to  that  formed  the 
year  befort*.  Season  after  season  this  process  is  rejientod,  and  thus 
the  cross  sections  of  the  stems  pn^siMit  a  8eri(»s  of  concentric  laminte 
of  wo<m1  cor  Responding  to  th(»  number  of  seasons  during  which  the 
stem  Ims  existed  (figs.  5l^^  &  529). 

The  concentric  lamelhe  of  wood  in  T)icotyle<lons  an*  really  annual 
rlinj<  in  ninst  trees  of  temj>erate  climates.  In  the  tropical  trees  it 
frequently  ha[)jMMis  that  more  than  one  ring  is  fonned  annually.  In 
our  own  trees  an  interruption  to  the  vegetation,  such  as  is  caused 
by  an  arcidental  (fifollntion  during  the  summer,  ])r<>duet»s  additional 
annular  m.irkings.  In  the  common  lJeet-nK>t  several  rings  arc 
produccil  in  one  season. 

In  some  tntjucal  tn-es  (MalnighiaeeaO  the  c*<»ncentric  circh»»  are  not 
verj-  clearly  marked ;  in  others  they  are  even  scparattHl  by  a  distinct  layer 
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of  parencbytna.     lu  the  Bignoniace®  it  U  common  to  fim^    tTi*^  wood 
divided  ititti  four  larjje  portion.*,  Beiiarated  by  w*:'d|re»sibap<?d  tmc* 

turea.  civing  in  the  kunzoiittil  seriion  tht»  form  itf  a  croas.      i  -t<tiii 

f»f  BticTi  plants  a*  the  Sapindacea?  &c.,  above  referrt^d  to,  with  i!K>liS44 
buiidlea  outside  the  central  woody  cylinder,   actjuirt?  very   mion 

Fig.  528. 


Fif,  52^  Dtaigrvnt  of  rro**  N^otinnn  of  a  o 


Fig.  aw.  I* 


e*   OKliibituu;  m.  tniHluiiurT   ■ht<al 

mUnlmr  »od  corky  Uvf  r  of  twrk. 


J  h#  aitunr*  t«>  C,  1 


ritrnT^  ^rith  ii^c,  sine**  i-ach  rollection  of  fibra-viwrulaj'  Huodlfw  IA deiri*Iapff«| 
atinually  in  it'^  eambium-rofrioti,  and  henci*  tli*^  Mteni  na^untt**  ih*  amwar* 
anw  of  Ht»voml  RtHinw  t^ucloHed  in  a  oounnon  )«irli,  lu  Cycada  more  tbn 
ono  y#*ar  i»»  n'qiii«»d  to  rompb't«  a  wo^kIv  xon»» ;  tliui*,  in  very  old  fftiini 
of  Cyfadftt  only  a  frw  nnp»  are  seen  *<urroiindin^  a  ^  oluunntijft  pith* 

B70.  A«  woody  IrunVs  increase  in  aize,  the  older  parta  of  tlia 
woo<l  frcqm^nUy  tr«  on  increaainf?  in  density  by  the  fonnatioB  ol 
aecoudary  layers  m  the  cella  of  the  pro6onch)'Bi& ;  thua  the  old 
tral  wood  becomes  more  aolid,  fonning  what  ia  colled  the 
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or  heart-wood,  which  is  soinetiinos  deeply  coloured  by  ohcmical 
ohiuigcs  or  secretions  of  various  subt«tance8,  as  we  soo  in  Ebony, 
Lij^uuin  Vitie,  itc.  The  youii^^  external  layers  of  wood,  in  which 
the  ascending  current  of  tluid  passes  freely,  is  called  the  alburnum 
or  .sy/y>-i/v>(x/. 

071.  The  fibro-vascular  systems  of  the  branches  of  Dicotyledons 
originate  independently  in  the  bud,  but  soon  b»»como  blended  witll 
those  of  the  parent  axis,  with  whieh  their  layers  of  inc»*ease  become 
uninterniptedly  continuous.  Wlien  a  branch  is  broken  off  short, 
leaving  no  buds  ujKjn  it  to  continue  it^  growth,  it  becomes  sur- 
rounded and  ultimately  entirely  enveloped  by  the  sncceeding  annual 
layers  of  wood,  and  in  this  way  forms  a  **knot.'*  The  nnmerous  small 
knots  of  the  wood  of  Piims  siffirstris  arise  from  certain  of  its  branches 
being  broken  off  while  small. 

072.  The  ji>///i  or  medulla  consists  of  parenchymatous  tissue,  filled 
with  nutrient  matters,  stored  up  for  the  ast»  of  the  growing  tissues. 
It  is  of  most  service  in  young  twigs,  and  becomes  inert  in  after-life, 
and  often  disappears  as  the  wood  grows.  It  exists  either  as  a  con- 
tinuons  cylinder,  or  is  broken  up  into  disks  separated  by  cavities  one 
from  the  other  as  in  the  Walnut.  In  some  cases  some  of  the  colls 
of  the  pith  retain  their  vitality  longer  than  others,  so  that  there  is 
an  admixture  of  living  aiMl  dead  e«41s ;  and  in  this  way  the  differences 
in  the  pith  may  even  serve  to  distinguish  Cu^rtain  genera  one  from 
the  othrr. 

07^5.  The  intditllftn/  nn/.t  (tig.  o2S,  A)  which  sepanite  the  primary 
bundles  are  developt^l  in  the  cambium-n'gion  with  the  yearly  layers 
of  wood,  and  always  extend  to  the  cortical  parenchyma;  in  the 
layers  of  sue<M's.sive  years  the  new  elements  of  the  wchmI  separate  into 
parcels  (lividojl  by  fftomlanj  uie'hilhti'if  ratfs  (tig.  o28,  B,  C),  which 
are  rei^Miid  in  each  suce«*s^ive  s*^:ison.  The  course  of  the  fibro- 
vascular  bundles  being  slightly  sinuous,  from  their  lateral  anasto- 
moses, the  medullar}-  rayslmve,  singly,  no  great  verticid  dimensions; 
and  tlu'ir  transversi^  diameter  varies  in  different  cases.  Their  cells 
heeome  liirniti«'<l  in  heart-wi>od. 

ri7  1.  The  lilitr  is  usually  formed  in  succi^ssive  thin  laminic  composed 
of  sh  iidrr  laterally  ana-^tomosing  bundles  of  liber-cells  ;  and  in  some 
plants  tiiese  laminiv  art'  sejiaratt'd  by  layers  of  parenchyma,  so  that 
the  lilnT-strueture  of  old  stem-*  may  Ikj  split  into  its  annual  layers. 
In  sonu"  stems  the  liber  ceaM's  to  grow  alter  the  first  season. 

Th«*  f^*J<t  of  wliirh  Ua>.4ia  iiiattinij  is  mad**  consists  of  the  separate 
li]M-:-l;iy«'i"s  of  thf  Lini.'-tri'»'.  Th»'  "  lart»  '*  of  th«»  I^uv-bark  trt»e  (Lageita 
linteariii )  U  tlu'  libtT,  and  that  of  otht-r  trees  t^f  ihe  Onler  T)>vnielace«  is 
ii<od  for  \\\\\'Z  up  biin«llf.4  c)f  i-itrars  \'c. 

075.  The  olluhir  unflit^tf  (fig.  r)27,  cjt.)  is  gi*nerally  in  an  active 
condition  of  vegetation  during  the  growing-season,  since  its  tissue 
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must  increase  lateridly  (tangentially  to  the  Btem)  to  allow  of  the  ill* 
crciising  diameter,  wlule  it  produces  the  new  suberous  structure 
the  outside. 

l>7ti.  The  mthffotis  hijfr  differs  much  in  its  condition  in  diff< 

trees,     Wlien  it  ia  com|^osed  of  a  few  hiyers  of  tubular  cells  »] 

increased  within  aa  the  surface  splits  and  decays,  it  formft  a  mere 
penrferm  :  in  some  trees  tliis  is  foruied  of  alternate  layers  of  largp- 
celled  and  fctnall-eelled  tissue*  and  splits  and  eurU  up  into  rtilU, 
which  j2:rMdually  lall  away  {Birch).  In  other  cases  it  m  thr»>wii  off 
periodically  in  large  plates  by  expansion  of  the  subjacent  green  eel- 
luliir  layer  which  reproduces  it  (Phtanm),  In  the  Elm^  Oak.  Ae. 
the  corky  layer  Ls  developed  rej^ularly  intcrnttlly,  and  does  not  sepo- 
rate;  it  hence  acquires  eonsidernble  thickness,  and  is  '--^  - -^nrly 
split  wp  by  the  expansion  of  the  stem,  thus  forming  an  Nil. 

In  the  Cork-Oak  the  «^ubcrous  layer  is  greatly  develop '«u  pmiw  uinif 
conftiderable  increment  every  year,  corapjsed  of  thin- walled  man- 
form  parenchyma. 

In  the  Vine  the  old  lib«ris  thro>vn  off  aim uftlly  with  tla«  dCArc^Irdli 
guisltftblo  periderm ;  and  the  fame  takes  place  in  Clem(4U* 

Strw-ture  of  Boot::, 

677.  TJie  anatomy  of  root^  presents  important  mo^tficftttons  ;  hoi 
thoie  are  less  sinking  than  those  met  with  in  stems.     It  is  necf^  fl 
sar%' to  restrict  our  account  of  these  organs  to  the  pHn^lt.,!  f  njgp  W 
only.     In  all  cases  they  have  a  tibro- vascular  axis  cti  ti  a 

more  or  less  thick  cortical  parenchyma,  covered  when  vung  wy  « 
delicate  epidermis  devoid  of  stomata  (sometimes  calle<l  epthf^ma'i^ 
when  old  by  au  epidermal  tisj^ue  of  corky  nature. 

i'u^,  Tlie  root5  of  the  Vascular  Crvi»to^amia  ♦  Ferns.  LyoopodUccn, 
&;e.)  are  all  advt^ntitious,  and,  excepting  in  the  fr  *vt4y  frw 

arborescent  forms,  are  soft>  succulent  filaments  dyii  r  ii  w*r- 

tain  time,  to  be  replaced  by  new  ones  formed  hiprher  up  uu  tlie  strm. 
Their  structure  consists  merely  of  a  central  fibro-vaseular  axis,  «tu^ 
rounded  by  a  cellular  cortex  and  an  epidermia  provided  with  name^  I 
rous  root-hfurs  of  a  yellowish  c^>lour.  ' 

H7*K  Dicotylcdrxis  produce  an  axial  {§  35)  mot,  which  h  a  direet 
prolonjfation  of  the  stem  do\m wards:  and  !»'>th  this  and  the  advi*fi- 
litirais  roots  frequently  developed  on  the  -^tem  have  the  peculiar  no* 
limited  fibro-vascular  structure  found  in  the  stems  of  thiu  Class^  and 
may  be<»ome  woody  and  increase  by  annual  layers  Uke  the  aJcenUisg 

<kS<).  The  radicle  of  a  Monoc^otyledonous  embiro  it  never  der^ 
loped;  but  if  we  make  a  station  of  the  lower  part  of  the  embnro,  wp 
find  one  or  more  little  conical  )*odiej*  imbe«lded  in  the  parench^riBii : 
these  are  the  nascent  adventitious  roots,  which  soon  appear  exter* 
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nally  by  breaking  their  way  mechanically  through  tho  su^)crficial 
tissue.  Tho  anatomy  may,  however,  ]>e  more  easily  studied  by 
tracing  the  development  of  the  adventitious  roots  on  the  rhizomes  of 
Kushes,  Flags,  and  other  plants  of  this  Class.  The  roots  originate 
(fig.  530,  A,  a  r)  in  the  region  where  the  fibro-vascular  bundles  of  tho 
stem  terminate  (and  frecjuently  form  a  fibrous  plexus  (§  057)).  They 
are  at  first  wholly  celhilar,  and  we  may  distinguish  in  them  three 
parts, — a  W(X)dy  axis,  which  soon  becomes  continuous  with  the  fibro- 
vascular  plexus :  a  cortical  j)arenchyma,  continuous  with  the  imur 
part  of  that  of  the  parent  stem  ;  and  a  kind  of  conical  hood  of  rather 
dense  cellular  tissue,  enveloping  the  end  of  tho  root.  As  the  root 
grows,  it  pushers  the  hood  forward,  which  breaks  down  the  cellular 
tissue  bc^fore  it,  and  finally  appears  extemaUy.  When  tho  epidermis 
is  ruptured  in  this  way,  it  presents  a  circular  free  edge  standing  up 
slightlv  like  a  collar  around  the 


])ase  of  the  free  part  of  the  r<K)t : 
this  is  called  the  coleorhizn  (fig. 
530,  B,  c)  by  some  authors.  The 
conical  hood  upon  the  apex  of  the 
root,  called  the  pileorhiza  (fig. 
53(>,  H,  p)^  is  more  or  less  per- 
sistent in  diff'erent  eases  :  in  aqua- 
tic plants  it  becomes  greatly  de- 
velojKHl,  as  may  l>e  seen  in  the 
Duckweed (  /////i/w), where  it  forms 
a  long  sheath,  app(^aring  as  if 
slipped  over  the  end  of  the  rootlet. 
The  focus  of  development  of  the 
root  is  within  the  jnlforhlza, 
which  is  pushetl  forward  by  the 
continual  development  of  cells  just 
iH'hind  the  apex. 

Tho  pih'orhizn  may  bi»  compar»'d 
to  a  kind  of  shield  or  jriuinl  to  the 
tip  of  the  n)ot,  protecting  the  nan- 
eent  tissue,  hy  the  expansion  of 
which  it  is  pu^wd  forwanl.  it.M^lf 
ftlwavs  ]>oss»'ssi!ig  a  certain  solidity 
which  enables  it  to  p«n«"trHte  Ih»- 
tween  the  particles  »>f  tlie  s(»il. 

()S1.  In  a  cn^ss  secti<m  of  the 
r  v>t  of  a  Monocotyledon  we  s(»e  the 
centre  tieeupied  by  pros<MU-hynia- 
t«ius  ti>sue.  with  a  cinle  of  vessels 
around  it ;  the  whole  enclosed  by 
regular  parenchyma,  sometimes  by 


Fig.  5.'«). 
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niMNi.  A.  H.  Fmcinr'ttt  of  a  rliifO'ii«*  with 
oirti<iil  iMin-n-lnuin  icy),  flbrouii  biver  (^) 
wht-n-  th«-  rtl»ri>-Vrtwulurhamni-.t«Tniin«t«», 
i»nd  c»'ntml  rrcn»n  (••*  f  in  whii«h  Ihr  ban- 
dli'i*  nin.  A.<i  r.  «ht>«4i%nB«lrcnlitioiurool 
Ariiiinjt fntin  the  cnnilnitiu  tiKotif  mt  the  cmt- 
i«i«ii'  «if  th«*  Hlirouii  InvtT ;  in  H  thr  marp  ad- 
▼ancrd  rfvtt  (<i  r)  h'a*«  «*nirr)(«*<1i  l<**vin^  • 
r«fQC<*^  oolliu'  or  iH>lf<irhii»  {c).  nnA  hAvinii 
•  rooC-hood  or  pilror*itxa  on  it*  .xtmnltr. 
L  A  5 
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libor-cellB  and  covered  hy  an  epidermic.     The  ring  of  vcsseld  '^ 
out  into  a  kind  af  rosette  nt  the  ha8t%  and  anastomoses  with  he  ex- 
tremities of  the  fibro-vascnhir  bundles  of  the  stem  in  the  fibrout^ 
re^oB  (fig,  530,  /).     Second^iry  ttdvcntitioiis  roots  are  formed  iii  the  | 
stimc  way  in  the  roots,  orig:inating  immediately  upon  the  Toscular 
ring  and  breaking  through  tho  cortical  parenchyma. 

The  woody  advcntitions  root6  of  arborescent  Monocotyledons  difler J 
only  in  the  greater  development  of  the  fibro-vascular  structures  ;  andl 
they  emerge  from  the  stem  (Palms)  in  the  form  of  thick  eonietil] 
shoota. 

682.  W^cn  adventitious  roots,  like  thosMs  just  described,  die  away»l 
they  decay  down  to  their  very  origin^  and  leave  a  scar  in  the  form  t  ' 
an  onfiee  surrounded  by  the  rai^gcd  coleorhiza. 

In  the  tbirkened  adventitious  roots  of  Asparagus^  which  perform  ths] 
fanctinn  of  itiberit,  the  piirtjiifhynia  is  greatly  developt^d.  In  the  tuber- 
ons  roots  of  Or- hid  a  fiijLTs.  20  &  2D  the  central  woody 
axis  becomes  irregalarly  expanded  into  parenehyraalouj* 
ti^^ne  drivinjr  the  vesswla  out  nearly  to  the  periphery,  bo 
that  the  chameterifttic  structure  is  gni-atly  uij^gtused^ 
The  aerial  routs  of  the  epiphytic  Orebida  have  the  grow- 
ing ex  t  re  mi  tit  a  clothed  l>y  several  Inyera  of  a  pai*en- 
chvniatous  tissue,  in  which  the  cells  are  characterized  by 
delicate  open  spiral -lihrous  secondary  layers. 

f)83.  The    axial    root    of   Bieotyledons,    being    a 
direct  continuation  of  the  stem,  displays  a  circular 
pronp  of  fibro' vascular  bundles  as  iu  the  ascend- 
ing axis ;  but  those  mostly  converge  at  the  point  of 
juuction    of   stem    and    root    imlhtr)^  ko    that    the 
central  axis  of  parenchyma^  the  pith^  is  usually  ab- 
sent, the  medullar}'  rays  (§  667)  remaining  as  in  the 
stem.     Externally,  again,  there  is  a  difiference,  eiiice 
the    liber-bnndles  vanish    and   the  cambium-region 
paaaea  at  once  into  the  cortical  paremchynm,  here 
colourless  and  succnlent,  and  this  is  clothed  by  a  less 
promiiient  periderm   than   the  stem.     The  roots  of 
Dicotyledons  increase  in  diameter  by  annual  layers  of  wood  formed 
in  the  fibri>- vascular  bundles,  these,  however,  being  much  less  regular  ^ 
in  their  arrangement  than  those  of  the  stem  on  account  of  the  tor-  fl 
tnous  course  of  the  roots ;  hence  while  the  wood  of  the  roots  is  ofteo  ™ 
nsoful  for  ornamental  purposes,  it  is  comparatively  valueless   for 
carpeirters'  uses.     The  branches  of  the  axial  root   are    originally 
growths  from  the  apex  of  the  root,  thrown  off  to  the  »ide,  as  it 
were,  and  their  woody  axis  is  derived  from  a  division  of  that  of  ib^ 
main  root 

The    radicle  of  a   germinating    Dicotyledon   has   its  ptl^orhka 
(fig.  531  )y  and  grows,  in  the  same  way  as  thai  of  the  Monoeo^- 
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ledons,  by  development  of  cells  just  behind  tho  apox.  Young  roots 
are  covered  by  a  delicate  epidermis ;  and  the  cells  i)f  this  are 
abundantly  produced  into  hairs  {Jibrilhr)  in  many  pin  its,  especially 
in  those  growinj?  in  lig;ht  soils  ;  these  fibrils  are  decidi  ous,  the  deli- 
cate epidermis  (which  is  always  destitute  of  stomata)  being  gradually 
converted  into  a  corky  layer. 

Adventitious  roots  are  very  common  in  Dicotyledons,  es])ecially  the 
herbaceous  perennial  kinds,  and  they  alone  can  exist  on  plants  raised 
from  cuttitKjs  tfec.  of  stems.  The  roots  originate  much  m  tho  same 
way  as  those  of  tlie  Monocotyledons,  appearing  first  as  cellular  cones 
in  the  region  adjacent  to  the  cambium -layer,  with  w^hich  the  fibro- 
vascular  structure  soon  becomes  confluent.  They  break  through 
the  rind,  with  a  coleorhiza,  and  protected  by  a  pileorhiza,  just  as  in 
Monocotyledons ;  but  when  once  formed,  they  apjiear  to  branch  in  the 
same  manner  as  the  axial  root,  and  not  by  the  formation  of  secondary 
adventitious  roots. 

Trecul  states  that  the  structure  of  adventitious  roots  differs  accor- 
ding to  the  part  of  the  stem  whence  they  emerge.  If,  for  instance, 
they  originate  opposite  a  fihro- vascular  bundle,  as  in  Nuphar,  the 
centre  of  the  root  is  occupied  by  a  bundle  of  fibro-vascular  tissue ;  if 
they  spring  from  the  stem  oppt)site  the  pith  or  cellular  tissue  between 
the  vessels,  then  the  centre  of  the  root  is  likewise  cellular.  In 
Cr\i)t ogams,  according  to  Niigeli,  the  roots  always  originate  opposite 
a  fibro-vascular  bundle.  Tho  primary  form  and  disposition  of  the 
roots  depend  in  a  measure  on  the  form  of  the  terminal  cells  and  on 
the  direction  of  the  partitions  by  which  it  is  divided — lengthwise, 
horizontiJ,  or  oblique. 

TuKtous  riKits  of  horbaceor.s  THcotyledons  present  several  modifications 
in  the  armn«rt'mtint  of  tho  ntructures.  In  the  C^nrrot  and  Parsnip  the 
fibro-vn^scular  rin^  has  it«  component  parts  much  separated  by  the  great 
development  of  the  medullary  ravs  and  masses  of  piureuchyma  replacing 
the  onlin»unk'  pro,'*enchynia  of  wckhIv  roots,  ho  that  the  fibro-vascular  struc- 
ture ha.**  a  deceptive  resemblance  to  tluit  of  Monocotyledons;  and  thecortical 
iwrenehvraa,  again,  is  greatly  develop«»d,  so  as  to  form  a  thick  fleshy  rind. 
In  the  Turnip  the  cortical  ]Mireuchyma  is  little  developed,  and  the  mam 
of  the  fibro-vascular  bundli's  lies  imnuMliately  under  tne  rind,  the  inner 
vascular  parts  of  the  bundles  being  split  up,  as  it  were,  into  a  row  of 
fibres  radially  arrangetl  and  imbedded  m  a  great  Quantity  of  lax  paren- 
chyma. The  fibro-vascular  bundles  converge  at  the  **  collar,"  ana  then 
separate  agfun  to  surround  the  pith  of  the  stem  ;  they  also  converge  again 
towar*!-*  the  point  of  the  root.  These  so-calleil  roots  are  more  nearly 
alii  d  tt»  the  stem,  and  are,  indeed,  hyp<K*otyledonarv  stems. 

The  structure  describe<l  under  the  name  of  apont/iotfs  has  no  existence 
in  nature.  The  error  has  probably  arisen  from  the  appearance  presented 
by  the  pileorhiut, 

'  lto<»ts  grow  by  cellnlevelopment  onlv  near  the  apex;  and  interstitial 
expansion  soon  ceases.    Old  roots  of  Dfcotyledons  present  a  dense  heart- 
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wdxl  like  the  tmiikfit  the  pa^sajife  of  fluid  taking  pUce  tki*t>ii^b  tlie  ohIpt 
layers.  When  the  older  parts  of  roots  are  exposed  to  tho  mr  hy  t^ 
moval  of  soil,  they  ae4|uire  a  tkitk  corky  prndenn, 

The  general  structure  of  the  root  of  Conifera  im  like  thut  of  Dicaty* 
ledons. 

StrmUire  of  Leaves  ^e, 

6^4.  The  plan  of  eoEstmction  of  the  leaves  and  of   the  ntlier 

appendicular  orgtms  of  the  st^^m  ift  in  the  main  identieiil  tlir 
all  cases;  but  there  is  very  considerable  variation  within  th 
of  the  general  type- 

685*  The  essential  character  of  the  anatomy  of  a  leaf  is,  that  it 
is  an  ex])aniied  hiyer  of  prirench}Tna  clothed  over  its  whrde  surface 
^vith  epidenTiiB,  and  furnished,  according  to  its  degree  of  developinenl, 
Mith  a  more  or  less  extensive  and  complicated  framework  of  fibra- 
vascular  bundles. 

In  the  leaf  of  the  Turnip,  for  example  (fij?.  532),  we  find  an 
upper  {e)  and  lower  (t')  epidermis  (§  633),  vrith  an  inteniMMlwtr 
mass  of  parenchyma  (or  merenchyraa,  m,  m*),  rather  close  in  tiw 

Fig.  m2. 
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Upper  part,  and  8i>onpiform  in  the  lower  part.     The  ^pidcnBts  is 
Btuddcd  with  stomnta  {$),  which  open  into  intcrci/ll   '  tMi  eoQK 

municatiug  freely  throughout  the  spongy  tij^sue,  am]  thrOQ^ 

the  petiole,  with  the  intercellular  passages  in  the  stcni.  1  Lc  tibn>*inM* 
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cular  system  (ribs  and  vfins)  nins  through  the  lower  lax  parenchjTna 
(fig.  532,  /.  6),  and  consiHt*  of  bundles  of  spiral  vessels  and  liber, 
the  former  continuous  with  the  medullary  sheath  (§  60())  and  youngest 
part  of  the  vascular  axis  of  the  stem,  the  latter  continuous  with  the 
lil)er-bundle  outside  the  cambium.  The  primary  ribs  in  most  Di- 
cotyledons contain  much  liber,  and  thus  become  verj'  thick,  so  as  to 
project  from  the  lower  face  of  the  leaf. 

The  primarj*  ribs  have  a  structure  almost  precisely  like  that  of  a  small 
branch,  thousfh  the  cambium-lay<T  or  layer  of  active,  growing  cells  is 
sometimes  plncetl  between  the  fibro- vascular  bundles  and  the  upper  or 
inner  epidennal  layer  in  the  caj»e  of  leaf-organs,  while  in  the  case  of  the 
8t<»m  the  organizing  layer  is  ^tuat<Ml  between  the  libro- vascular  bundles 
and  the  lower  or  outer  epidermis. 

(ireat  differences  result  from  the  different  degrees  of  development  of  the 
spongy  portion,  as  may  bt»  w»en  by  comparing  the  leaf  of  the  Lilac  with 
that  of  the  Aloe  or  Menembn/aufhemum  xc.  The  degree  of  consolidation 
of  the  epidermis  bv  tb«»  fonnntion  of  thickening  layers  (§  037)  is  the 
principal  8oun*e  of  difference  of  soliciity  of  leaves. 

0S6.  Submerged  leaves  of  aquatic  plants  have  no  stomata  nor 
any  extensive  intercellular  system  ;  the  epidermis  is  also  little  deve- 
lope<l,  and  there  is  commonly  a  total  absence  of  fibro-vascular  veins ; 
hence  the  delicate  and  perishable  character  of  these  organs. 

087.  Tlie  leaves  and  other  api)endicular  organs  are  espt»cially  the 
scat  of  the  glandular  and  analogous  epidermal  structures  (§  030). 

i)SS.  llie  petioles  usually  consist  of  a  mass  of  parenchyma,  sur- 
rounded by  epidermis  and  traversed  by  fibro-vascular  bundles 
arranged  in  a  more  or  l«\ss  semicircular  manner,  ^^^len  cylindrical 
the  bundli*s  form  a  complete  circle,  and  the  structure  is  then  un- 
distinguishable  from  that  of  a  young  branch,  on  which  account  the 
onlinar}'  leaf  has  bwn  regar(le<l  Jis  a  branch  the  upper  portion  of 
whose  vascular  tissues  are  suppresstnl  or  dej»au|K»rated. 

The  fall  of  the  leaf  is  effecttni  by  the  gradual  fommtion  of  a  layer  of 
tliin-walled  cells  across  the  p«*ti<de,  at  right  angles  to  the  din»otion  of  the 
other  tissues,  and  which  thus  ultimately  se|)arate  the  inert  leaf  from  the 
living  stem  as  by  a  knife-blade. 

Stnu'tui't-  of  tht'  Floral  Organs. 

0s9.  Bracts,  sepals,  jvtals,  &c.  are  organized  on  the  same  plan  aa 
leaves,  their  epidermis  frr(jucntly  prt»scnting  raised  conical  cells  and 
having  stonuita.  ITie  tissues  of  these  organs  are  more  delicate,  the 
tibn»-vasrular  stnutures  In'ing  alniiwt  exclusively  formed  of  spiral 
vessrls.  Tlie  parenchyma  of  ]H'tals  contains  fluid  colouring-matters 
(§  Ot»9)  instead  of  chlorojihyll. 

In  the  parenchvnw  of  tht>  tlond  orgtins  of  colouriKl  structures,  the  cells 
are  tilled  with  flmd  colouring-matters  of  various  tints,  the  depth  of  colour 
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on  the  greater  or  ainaller  number  of  layers  of  Co1c»ar-i!fllt| 
beoeatli  the  epiderrmsi  tlie  tints  difTering  ftccardinj^ly  as  celU  conli 
colouring"- in  alter  of  dillereiit  tiue&  ovt»rlie  one  another. 

(>f)0.  Staraens  and  piatils  arc  composed  of  rather  regulur  porcn 
cbj-ma  with  a  delicfite  epidermis,  and  fibro-vaacular  ribs  morp  or 
leas  developed  in  diiibrent  cajsea. 

The  structure  of  the  anthf^r  h  somewhat  complex^  varying  not  ohIt  ia 
dii!ept*ot  phiiit?  but  also  in  difft^r^nt  ata^JTtsa  of  growth*  ^Vt  Ux»t  oonsstiv 
of  ceils  ot  about  the  same  size  and  form,  it  aubeiequeiitly  presenta  a  etsittM 
mass  di&voU*d  to  the  formfttioix  of  the  pollen  (aei?  under  I^liyaiolo^  of 
lieproductive  (Jr>rttns)*  This  central  m*B8  is  overlain  by  thr^  hky^envi 
cells :  first  in  ordor  going  from  within  outwards  is  the  ctuiothfcnun,  eoft- 
stituted  by  a  sinirle  layer  of  delicate  cells  of  a  ditfereat  size  and  sttm 
from  the  rest,  and  Uiiually  disappearing  as  the  pollen-grains  an*  maiond 
Thes«  cell«  apparently  contain  nitrogenous  contents,  sttppna^  ti>  !• 
applied  to  the  nutrition  of  the  polha-cella  during  their  growth-  Thii 
layer  Is  persistent  in  the  ca*e  of  anthers  opening  by  pores.  Suecc^dia^ 
the  endotbetnuni  are  one  or  more  layera  of  permanent  cella,  9omc  of 
which  contain  spiral  Hbresi.  These  cells  constitute*  the  nn'sothtTiifnt,  Tb* 
fibrous  cells  vary  in  number  aud  situation  in  dit!«frent  platitflL  and  V9 
soin^ti[mi*.<i  entirely  absent,  aa  in  the  case  of  anthern  o|)«niiiff  bj  pont; 
hence  they  are  supposed  to  act  hygrometricany  in  the  dent4c«noe  id 
valvular  anthers.  The  third  layer' of  the  anthers  is  of  an  epiilennil 
character  and  id  called  the  e^athecium.  The  connective  has  the  |reo0il 
structure  of  the  filament ;  somotimes,  an  in  some  Lilies,  it  contains  fihrt)Qi 
cells.  Each  cell  of  the  anther  is  partly  subdivided  by  cellular  projcx.'tiocii 
firom  the  connective:  to  the*e  proc^.*stse3  M.  Chatin  irivca  the  a/utm  of 
phtcmtoitU^  being  of  opinion  that  they  contribute  to  ttie  nouriahmeBt  of 
the  pollen. 

Tue  pistils  and  tntits  have,  for  the  most  part,  the  general  ttructuro  of 
leaves.  Some  of  their  hbro*va^uhir  bundlea  run  nlong  the  placenUa  and 
give  off  spiral  ve&dek  through  the  funiculua  ($  234)  to  tenmiuit«r  at  tlif 
chalaza  (§  280)  of  tJie  oyule^ 

The  style  haa  usually  in  the  centre  a  quantity  of  loosely  packed,  crlin* 
drical,  elonjznted  celU,' constituting  the  eimdHiiing  tissue*' for  the  pollen- 
tubes.  The  sitiginatie  c<3lls  are  devoid  of  epidennal  covering,  and  heaot 
present  the  form  of  partly  detached  promiuenct^*  or  papilla». 

The  cf»ats  <^f  the  ovule,  as  well  as  the  nucleus,  are  usnaUjr  wholly 
cellular:  ooi^asionally,  however,  tbe  Taacutar  tissue,  instead  of  oeatinr  at 
Uie  chalaza^  is  prolonged  upwards  into  the  oaatu  and  into  thn  iiucWua. 
Great  changes  take  place  in  the  nature  and  arrangement  of  ihe^  rf)Ui  m 
the  ovules  ripen  into  tbe  aeeds.  The  diKpoi*ition  of  the  cella  of  the  outrr 
inv«**traent  of  seed/*  is  often  very  beautiful  and  characteristic. 

In  the  ripening  of  the  fruit  the  organixinj?  tissues,  which  carry  on  the 
grt^wth  of  the  organ,  are  situated  between  the  inner  epidermal  liver  and 
the  fibro-vascular  zone,  as  in  the  case  of  leav*«i,  MopMiver  the  fihra* 
viv»cu]ar  bundles  are  arranged,  a^  in  the  leaf-blade,  with  ^»ife^•Ilce  to  a 
attrfaoe,  and  not  in  a  cylindrical  disposition  as  in  stem-orgaas. 

69  L  The  anatomy  of  the  thalamus  or  receptacle  correapunda  vitli 
that  of  the  stem.     Hollow  reoeptadcs,  like  thoae  of  the  Hon  or  of 
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the  Apple,  in  which  the  carpels  are  enclosed  or  imbedded,  have 
essentially  a  stem-structure,  their  carahiuin-ltiyer  being  placed 
between  the  fibro-vascular  zone  and  the  outer  epidermis. 

Anatomical  investigations  show  that  inferior  ovaritis  (§  l.'SS)  are  reall} 
cases  of  adhesion  of  the  imbedded  carpels  to  the  expanded  upper  ex- 
tremity of  the  thalamus. 


CHAPTER  II. 

GROWTH  AND  DEVELOPMENT  OF  ORGANS. 

Development  of  Cells, 

692.  The  cells  orif^nate  in  the  interior  of  preexisting  cells ;  but 
the  phenomenon  does  not  depend  upon  the  cell-membrane ;  it  is 
altogether  a  result  of  changi»s  taking  place  in  the  cell-contents. 

In  the  majority  of  cases  cells  are  prfected  within  the  cavity  of  the 
parent  cell ;  tut  in  the  zoospon»8  of  the  Al^rie  we  have  an  example  of  the 
fully  developed,  newly  individualized  primordial  utricle,  with  it8  con- 
tents, OiH'apinjr  from  tfie  parent  cell  in  a  naked  condition,  and  forming  its 
cell-membrane  subsequently.  Mirbel  affirmed  that  ceils  were  not  in  all 
cases  fonned  within  other  culls ;  and  recent  observations  tend  strongly  to 
continn  this  opinion. 

693.  Development  of  cells  in  plants  takes  place  in  all  cases  in 
essentially  the  same  way :  but  the  form  of  the  result  is  subject  to  a 
number  of  imjmrtant  modifications. 

The  modifications  may  Ikj  class<»d  under  two  principal  heads,  in 
each  of  which  class  we  meet  with  various  sulK)rdinate  varieties. 
These  two  m(Kles  of  cell -development  are: — 1.  ("tll-tlivision,  where 
two  or  more  new  cells  accurately  fill  the  cavity  of  the  part^nt  cell 
and  adhere  firmly  to  its  membrane,  giving  the  ap]K*arance  as  though 
the  original  cell  had  bivn  sim])ly  divided  into  compartments ;  and 
2.  Free-cell  formation,  in  which  the  whole  or  part  of  the  ccU- 
contentii  become  detached  from  the  cell-wall  and  resolved  into  one 
or  more  new  cells,  which  have  no  adhesion  to  the  membrane  of  the 
parent  cell,  and  ultimately  escape  from  it. 

Cell-division  is  the  jirocess  universal  in  the  formation  of  the  cellB 
by  which  vegetative  growih  is  effected ;  Free-cell  formation  ocean 
only  in  the  production  of  cells  connectc»d  with  reproduction. 

It  will  render  the  comprehension  of  the  phenomena  easier,  to  describe 
cell-formation  first,  although,  fnmi  the  statement  jui^t  made,  it  is  evident 
that  free-cell  formation  is  the  primaiy  phenomenon  in  the  life  of  every 
plant  that  originates  frem  a  seed  or  spore. 
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Cell-division  takes  pkx»<?  in  all  growin^r  pftfts  of  pLinU.  btit  m  iM 
Jiiglier  classes  these  rc^ons  are  only  a<*ces«iHebY  direction  ;  in  T 
iuid  e^peciiilly  aq untie  pliinU,  we  are  able  to  oteene  the  proc*?- 
division  in  living  organisms  in  all  iU  details ;  and  it  is  in  these  umi  mey 
phenomena  are  most  satiafartorilv  studied, 

G04.  Coll-divif^ioQ  cau  only  take  placo  in  a  cell  which  retaiiw  ifcil 
protopla.sm  in  an  active  state.     When  the  parent  cell  is  abnal  t«| 
produce  two  (or  four,  or  rarely  more)  new  cells,   tho   priniorrliad 
utricle   or   prutophi^m  separates   from    the    ceU-wall    at    tho   line  i 
boundinq:  the  plane  of  division,  and  advances  inwania  in  the  hmi 
of  a  narrow  fold,  until  the  jwrtions  of  the  fold  caminpr  from  tb"' 
cliflferent  sidea  of  the  cell  coalesce,  and  the  protoplasm  is  re*cilved 
into  two  (or  more)  closed  utricles,  together  completely  occupymg  ih» 
place  of  theori^nal  utricle*    ^V^hile  the  protoplasm  is  folding  inwafd^ 

Fig.  533. 


I  of  the  tmimr  1*ifr»f»  of  the  Hod  of  Oirtiu  pmmvi^mts  triAktMl  in  «1«aIui1  t  «*  t 

(n>1)n  with  coniniciM  }>roiO|4Mait  wtm»  mitb  nt^mlj  formed  menu  (f  )*  4.  eoHi  <»|la  spvlf 
fnrof.l  tir  diTifioEi  tji  the  Ottkcr  ooniOHJ   ««ltt:  <•.  I'pitleftiiiM   vall»l  tft<Mli<l«*     Mmtmr 

it  dopoBitfl  at  the  same  tiroo  successire  layers  of  ceilnlato  aH  o^tt 

its  surface;  and  these  form  tinckening  litiiitna)  an  tin        *'     '  U»  ] 
parent  cell  (to  which  they  adhere),  continned  into  a  d 
aeparatinfr  the  eavitit^  of  the  two  now  eell?*,  f- 

portionB  of  the  ])roloplasm  (%,  53^1).     Hiin  t;  y^ 

the  vogetative  cells  hnt  also  In  the  pollen.     Al  ^ih^^r   Umm  thr 
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now  dividing  cell-wall  is  formed  gradually,  after  the  sudden  di>*ision 
of  the  protoplasm  into  two  portions. 

This  phenomenon  may  be  traced  very  clearly  in  all  its  minutioB  in  large 
species  of  C'onfervea)  (Chulophoray  tig.  O'W);  and  so  far  as  we  may  jiid^e 
from  observations,  extended  from  similar  cases,  through  the  accessible 
structures  (nascent  leaves,  prothallia,  &c.)  of  Mossc»s,  Ferns,  &c.,  up  to 
what  we  can  detect  in  sections  of  the  tissues  of  the  Phanerogamia,  it  is 
the  universal  mode  of  sulxliWsion  of  cells. 


Vt'W-  li^inion  in  C7adoi>hor\i  <flo,nentf*i.  A.  Part  of*  flUmrnt  in  «  nntnml  (*on(lition  :  i.coll- 
nirniKranc ;  e,  {trimonliikl  utru-l*>  or  prntoplaiun ;  x.  Mttuition  «h<-n'  ilirinion  in  iil>oat  to 
tnkr  plrvr**.  W  &  C  Sttifft^  of  thf  formation  of  ft  M^ptnm  nt  x,  th<>  tllnnifnt  harini;  hren 
trfAt4^1  with  Nl4>ohoI :  a^  waII  of  the  |>-«ri>nt  ivll :  h,  walln  of  th**  n<'«r  <i-llit;  r,  i>rot4it>lftiun. 
I>.  Sfi'tiim  of  old  HUiut>nt  trt>tit«Hl  with  diluto  iial|thuno  nciil,  to  rwoII  up  and  M*p«rHt«* 
thf  Inminii*  of  thr  tvll-wal!  imd  ctintnict  thf  protoidnfm ;  n.  wall  of  parrnt  crll;  b, 
wall  of  daughter  crlU :  <*,  pr«>toplaiim.    Mn^ni- 2i*i>  diam. 

r»9r).  The  principal  varieties  which  this  pn»cess  exhibits  de|)end 
on  the  character  of  the  tissue  to  which  the  dividing  cell  belongs. 
In  filamentous  Confervoids  this  divisicm  takes  place  in  most  cases 
l»oth  in  the  end  cell  of  a  filament  (apical  growth)  and  in  cells  form- 
ing links  further  down  (interealar}'  growth) ;  in  each  case  the  part^nt 
coll  elongates  more  or  less  beyond  the  ordinary  measure  before  di- 
viding, and  the  new  cells  each  grow  until  they  e<|ual  the  adult 
length  of  the  parent.  In  the  branched  Clttdofthonr  (fig.  4<»5,  b) 
«!l:c.  the  parent  cell  sends  out  a  lateral  arm,  which  is  at  first  a  pouch 
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with  its  cavity  contiuumia  with  that  of  the  parent ;  and  thU  i»  ^h- 
sequently  shut  c>ti*  by  a  lateral  septum  formed  in  the  manner  abor« 
described.  The  bfrnuliofpores  of  the  Agarics  ^c,  and  the  upoirs  of 
PenictUhnn^  Botnftta^  and  the  allied  formii  of  Fung;i,  are  produced  in 
the  same  way,  as  abo  are  the  t-miidia  of  the  '*  Yeast -fundus,*'  the  new 
cells  emerging  like  bubbles  blown  out  from  the  wall  of  the  parent 
cell,  and  becoming  sabae<]nciitly  shut  off  by  a  similar  process,  la 
the  Phanerogamia,  the  colb  of  the  g^o^^^ng  points,  as  of  the  apex 
of  buiLs  and  roots,  of  the  cambium^layer  of  the  stem,  &c.,  multiply 
while  very  minute,  so  that  it  is  not  so  easy  t^  trace  the  ehanj^t* ; 
but  cell- division  may  be  readily  observed  in  the  epidonual  hairs  of 
the  highest  plants,  and  the  protoplasm  is  obser^x-d  to  be  eiiUAlly 
ciHcient  as  the  agent  of  multiplication  in  these.  The  ' 
which  the  division  takes  place  is  usually  horizontal,  soini 
o1)lirjLie,  rarc^ly  if  ever  strictly  vortical.  It  will  readily  be  sunn 
that  th»j  form  of  the  organs  and  the  mode  In  Miuch  they  rami^' 
dLpeod  materially  on  the  form  of  the  terminal  or  apical  cells,  and 
the  direction  in  which  they  divide. 

The  production  of  complete  cells  within  cclla,  the  septA  dividing  lli#l 
new  ehambera  being  contmuoajs  with  new  Inminre  depoeiited  an  the  M 
wall  of  tbe  parent  celLs  raav  not  only  be  olwiiTved  dircclly  in  CladofAar^ 
(tig.  5»^4,  n),  but  is  beautifiilly  provefl  by  aH"^'  »"'  ^iltmi^tii^  .j 
to  dvcay  in  water ;  but  these  break  np  into  I  \  iuk 

ceUs,  and  at  last  into  single  short  cells,  by  tL  ^    liiembi 

fi'om  without  inwards. 

The  softening  and  swelHng  up  of  these  parent  membram^  doubUrA 
give  riise  to  the  semigelatmoufl  coat  of  many  of  the  lower  AIot,  cspe- 
cittlly  tUn  NmUtchim'i^  mid  Palmelletf*  In  the  cells  of  the  parencnyutaKiiii 
tissu'cft  of  thtj  higher  p!ant«,  tht^ir  parent  membranes  are  mostly  \n»i  «ttf|.t 
of  by  bt'iDg  expatidi*d  to  extreme  tt^nuity^  since  the  celb  hen-  usimlly  »• 
crt'ttHt?  vt-TV  much  in  Bize  niter  their  first  formiitiori.  In  wotwly  ti^mjMi 
formed  from  cambiuni-cells,  they  aro  mu'^lly  m  thin  ns  to  be  almost  im* 
perceptible;  but  it  appciirs  as  though  in  mmr  s  thiy  beeMHi 

transtormed  into  a  kind  tjf  cement  gluing  the  c  •  r^  but  ai|iibtf 

of  being  disAolved  by  nitric  iieid  6q  as  tt>  »t?t  the  >%  L-Mi-t.  ur.  free, 

(SOtj,  CeU-division  occurs  as  a  forerunner  of  free-odl  ff>rmntion  itt 
many  cases,  when  a  tissue  is  about  to  give  birth  to  a  ::  nltCt 

of  free  cells ;  as  in  the  formation  of  the  ijollon- grains  iu  ^,  mtd 

the  spores  in  the  sporanges  of  the  higher  Cryptogomia,  where  th« 
Btructuie  is  in  the  first  instance  developed  into  a  quantity  of  chambcfi 
by  cell -division,  each  of  the  compartments  then  producing  a  free  c«] 

This  must  be  borne  in  mind  ftresently,  when  we  come  to  «|»a«k  of  1 

modifications  of  free-cell  formation, 

607.  The  e.s^ential  ehararter  of  f^'fr -cell  formation  lies  in  the  CIT 
cumstance  that  the  prot^tpltJMm  which  producea  the  primajy 
luloee  wall  of  the  new  cell  prerioufily  beoomes  sepunted  &0111 
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wall  of  the  parent  cell,  so  that  the  new  cell  is  free  (or  loose)  in  the 
cavity  of  the  parent. 

The  modifications  of  freo-cell  formation  are  numerous. 

698.  Hie  simplest  case  is  where  the  protoplasm,  enclosing  the 
whole  contents  of  the  parent  cell,  separates  all  over  from  the  wall 
of  the  parent  cell,  and,  while  thus  free,  produces  a  cellulose  membrane 
over  its  whole  surface,  whith  constitutes  the  wall  of  a  new  cell. 

This  takes  place  in  the  formation  of  the  parent  cells  of  the  pollen,  in 
the  cells  of  th«»  parenchymatous  tissues  of  the  central  region  of  the  anther, 
and  sometimes,  but  not  alwavs,  in  the  formation  of  the  pollen-grains.  It 
appears  to  occur  also  in  the  formation  of  the  part'ut  cells  of  the  spores  of 
Mosses,  Ilepaticas  Ferns,  iS:c.  It  is  more  readily  observed,  accompanied, 
however,  by  sixrial  phenonu'ua  previously  taking* place  in  the  "  contents,** 
in  the  fonnation  of  the  restin}j-spon»s  of  the  Conrer\'oid  Algaj.  In  (/u/«- 
ffonium  the  whole  contents  of  tlie  parent  cell  of  the  spore  become  isolate<l. 
and,  secretincr  a  new  coat,  form  a  free  cell,  which  escapes  by  tlie  dehisc<'iice 
of  the  parent  cell.  The  rest  inir- spore  of  Spirofft/ra  is  formed  in  a  idmilar 
manner,  but  around  the  blended  contents  of  the  two  conjugated  cells  (fig. 
4(V*),  A)  ;  the  sponuiges  of  1  )esmidiacea»  are  formed  in  a  similar  manner. 

The  real  character  of  the  phenomena  presented  here  is  well  illus- 
trated by  com|)aring  the  formation  of  the  resting-spore  of  (Edo- 
ffonium  with  the  propagation  of  the  same  plant  by  zoospores  (fig.  535). 
In  the  latter,  the  whole  content.'*  of  a  parent  cell  escain?  into  the 
water  (^,  c)  and  assume  a  globular  form,  bound(»d  simply  by  the 
primonlial  utricle  or  denser  portion  of  the  protoplasm  (^),  and  it  is 
only  after  a  time  that  the  cellulose  membrane  constituting  the  coat 
of  the  new  cell  is  produced  on  the  surface  (/). 

Fig.  />;J:). 


I)f«rIoi>m«>nt  of  £00*1*01^  in  (K.l<>0'Hiym  :  n,  pnr.  nt  fliBmrnt:  K  »  ynnt  hn^akinf  mearom  to 
t-niit  it"  c«»nNnt«:  <*.  m  mon*  ruMnin*-*!  nt«>:i  'ih<'  {•lolntlAr  ii.j.*-.  of  i^mtmU  (n*amit  «oo- 
fi|M>rr)iittU  within  •  wUuUmh'  |Mllirlt);  i/.  cniptr  |Murrrt-*t  11;  e.thf  in«j«|>ore  rmmped 
fnnn  it,  with  itn  crown  of  i-iliA  »t.rni«sl ;  /,  thr  i4vW|H>rr,  ■ftrr  it  hua  trttltHl  down,  become 
rn«Tit«^  bj  •  ct* IlolcHr  co«t,  ftn<l  bc^^un  to  grow  into •  new  flUment.    Maxn.  9U0 diam. 
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699.  A  case  closely  analogous  to  this  is  where  ihf  whcte  ( 
tho  paront  ct41  buei>mc  parted  iato  four  or  more  j>t>rtiijn».  coll 
tilling  the  parent  cell,  but  free  from  it,  so  that  when  they 
their  membranes  thev  become  so  many  free  cells,  HrhicU  osciipe  1 
the  bursting  or  solution  of  the  parent  cell. 

Thh  ra«e  occurs  frequentlji  with  the  production  of  fcmr  c<*na,  tfi  1 
development  of  pollen -j^rains  and  the  spores  of  the  hip-her  Crrpto^iuiik  ' 
SomL*timeA  there  is  n  certain  irreprulantv  in  such  cju*****  the  p^u^eni  ctfl 
cither  becominnr  really  chambered  by  cefl-divijaiunt  and  f«irnun^  oiM?  cii 
in  each  of  the  four  chambers,  or  at  once  giving  birth  to  tlie  Um  tm 
cells. 

Other  instances  of  this  moditication  Rr<?  found  in  the  develtTpmefil  uf  Ifci 
sporcF  of  the  asci  of  Liehens  and  Mosses,  apparently  ftl»o  in  the  l9tm> 
ffporen  of  Moridene.  The  development  in  thin  way  of  new  c^llf  wlw^ 
escape  from  the  parent  cell  as  naked  utrich^,  is  observed  in  the  &^tnm  ti 
Fucns  and  in  the  y^ooajHirea  of  many  Confervoid*,  which  mi?  fnnted  k 
fours  in  each  ceil  [Ulra^  ColeochHe^  &e.). 

The  resolution  of  the  whole  contents  of  a 
cell  into  a  g-reut  numb*?r  of  free  cells  occurs 
in  the  furmation  of  tho  very  numenm*  zoo- 
spores of  Cliiflophora  (tig-.  4<>3,  r,  d)  and 
Aehlifa^  with  the  format  Icm  of  the  new  cell- 
mombrano  after  thinr  e8f*ape  Jrom  the  cavity 
of  the  pari'Ut ;  wnd  what  in  oh^K^rved  in  these 
cases  leml.^  tt»  the  conclusion  that  a  similar 
mode  of  development,  poing  on  to  the  com- 
pletion t^f  the  cells  within  the  parent,  occurs 
in  the  formation  f^f  the  parent  cells  uf  the 
pper»iiato/.uidf*  or  aniheridia  of  th«  hi^'her 
r  ryptegamiii,  where  a  prt^at  number  of  minute 
free  cells  are  develojied,  and  are  foimd  free  in 
the  cavity  of  a  large  parent  cell.  The  Ibnna- 
tion  of  tfie  new  fronds  of  Jlydt'tHiiH^fin  is  a 
remarkable  c^f-e  of  the  resolution  of  the  whol*^ 
content/"  of  a  cell  into  a  vast  nnmlier  of  free 
cells,  which  acquire  their  cellulose  coats  and 
cohere  into  a  new  network  within  the  parent 
ceU, 

7<»).  In  the  formation  of  the  ponnimil 
Tesicles  in  the  embryo-sac  of  the  Fhanero. 
gamitt,  and  probably  in  the  c?dl  eorreR|>ond« 
ing  to  the  emViryo-Hac  in  the  archegoniA  of 
the  higher  CVyptogatnia,  a  pnrtwn  only  of 
the  prot4}plfiitiiiir  ituhitfanrt  of  the  parent  ccil 
takes  part,  becoming  isolatc»d  in  the  form  of 
one  or  more  (umulUv  three  in  rhanero- 
gamia) globules  (tig.  .'i:^(»,  A),  one  (or  »omo- 
eimes  two)  of  wliich  tuxiuirm  a  ceUulote       Z^'^'^^Umi^mi^ 
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membrane,  and  forms  the  first  cell  of  the  embryo,  or  its  suspensor 
(fij?.  5*U$,  J  J).  The  new  cell  is  here  often  ver}'  much  smaller  than 
the  parent  cell,  and  this  case  thus  offers  the  clearest  and  most  striking 
insUmce  of  free-cell  formation. 

In  thi*  Pinbryi>-flac  of  many  of  the  Phanerop:amia  we  obsen^e,  subse- 
ucntly  to  impn'jrnation,  a  process  of  free-cell  formation  of  a  peculiar  kind, 
tlu»  protoj>hism  of  the  embryo-sac  breaking  up  by  degrees  into  numerous 
corpuscles,  which  Huccea«*ively  form  cellulose  coats,  and  apply  themselves 
to  the  wall  of  the  embryo-sac,  until  the  layers  nuH.'t  in  tne  centre,  and 
the  whole  sac  is  filled  up  with  a  parenchymatous  tissue,  the  cells  of  which 
{emh^sjxrm-i^lh)  are  at  first  verv  looselv  coherent.  Perhaps  the  parent 
cells  (if  the  s}M»nnatozoids  an^  f*ormed  in  this  way,  in  the  cells  of  the 
antheridia  of  the  hijrher  Crj'ptojramia. 

Th«»  foniuition  of  the  active  zoospore  of  Vaucheria  is  really  a  residt  of 
the  isolation  and  individualization  of  a  prirtion  of  the  contents  of  the 
pan*nt  cell,  since  here  the  whole  plant  is  one  gigantic  cell ;  but  this 
case  is  quite  different  from  the  developments  included  in  the  preceding 
para^rraph. 

701.  It  is  still  a  question  what  influence,  if  any,  the  cell-nucleus 
exercises  over  cell-formation  ;  all  that  is  certain  is,  that  it  exists  in  the 
mnjority  of  young:  cells,  and  that  in  many  cases  it  divides  (Spiro^ 
fjtfrayhiurH  of  Tr(tfit\^cantia),  or  disappears,  and  gives  place  to  two  (or 
more)  new  ones,  just  before  or  during  the  division  of  the  primordial 
utricle  to  form  the  contents  of  two  (or  more)  new  cells.  The  real 
connexion  of  the  nucleus  with  the  life  of  the  cell  remains  altogether 
obscure. 

The  ori^rinal  statements  of  Sidileiden  rt^garding  the  formation  of  new 
Cflls  u}>on  or  an>uiid  a  nucleus  were  incorrect ;  the  nucleus  alwavs  lies 
untler  the  primordial  utricle,  on  which  depend  the  structural  conditions 
of  cell-fornuition,  and  never  in  contact  witn  the  cell-membrane.  But  it 
i^  quite  iwis-^ihle,  and  e^en  probable,  that  the  nucleus  may  have  (Treat 
phyMological  importance  in  cell-de\elopiueut,  and  may  constitute  the 
fuiUJ*,  as  it  were,  of  the  phy.-iological  forces  of  the  cell. 

IhveUtpment  of  vtsselsy  (pklermisy  stomatay  See, 

7<'2.  The  different  forms  of  vascular  tissue,  including  the  laticiferous 
vesM'ls,  originate  from  cells.  The  most  usual  course  is  for  a  number 
of  more  or  less  oblong  cells  to  range  thenist»lvi»s  end  to  end  in  longi- 
tudiiuil  st'ries;  after  a  time  the  partitions  In'twcen  the  cells  are 
broken  do>\n  or  reabsorbed,  antl  a  continuous  tube  results. 

The  iuimetliate  inducing  cause  and  the  preci.sc  manner  in  which 
the  ])artitions  are  absorbotl  are  not  known. 

The  epidermal  cells  are  in  the  first  instance  usually  smaller  than 
the  other  pan*nchymatous  cells,  ami  more  ch)s<'ly  [)acked  together. 
They  are  at  first  spherical  or  nejirly  si>.  but  shortly  iissume  the 
usual  flattened  character.      The  e])idermis  is  at  first  destitute  of 
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Btoffmia  (§  634) ;  but  these  organs  are  gradunlly  dereloppd*  in 
following  muriuer.     In  certain  of  tlie  ccHs  the  nudeiis,  [>roviouslf| 
in  contact  with  the  cell- wall,  bet^uaitjs  dcLoidRHl  from  it  anil 
divides  mta  two  nudeoH ;  the  parent  celi-wjiU  then  tbrms  a  dQ[}tun^ 
between  them;  and  thus  two  cells  are  formed, at  fii^t  in  appotdtloii«  I 
but  which  subiequcntiy  separate  and  leave  an  opening  (tho   9$oam) 
hL^tween    tlicm»      At  tho  time  that  this  in  g«»imj  on,  wide   integ*^ 
cellular  spaces  arc  foimcd,  into  which  the  stumata  open. 

Development  of  tJu  Sttnx  4*e. 

703.  The  gen(?ral  course  ot'dev<jlopment  in  the  stertx  lias  been  nlnsadf  ^ 
alluded  tij  in  the  ca^se  of  the  acrogenous,  endogenoua,  and  exognfo* 
0U8  typc'i  respectively.  Growth  in  length  in  effected  thruugh  the 
agency  of  the  fjrowifnj  pomfs,  which,  when  surrounded  by  leai-scaki 
and  rudimentary  leaves,  form  buds* 

Thfao  buds  J  u  the  fii-st  instances,  are  Utile  conical  eminences  cotthiitia^ 
excluaively  of  cellular  tid^ULs  the  cuaslituent  cells  of  which  8p*?edily  FAiigv 
theniAt»lve«  in  three  divisions,  which  may  be  termed  the  ceuirol,  corticu« 
and  i.^pidiTmal  stories.  Of  ihe^se,  the  central  series  forms  tht?  m&as  of  lb# 
yoanj^  bud ;  itsi  cells  divide  at  tirst  in  all  directiona,  but  »ubse<|tieutlv  ia 
linear  series ;  the  epidermal  ctflU  divide  by  hori^,ontal  and  ^mrAlbl  iub- 
divtsioaa  ;  the  ueiU  of  th«*  iuterm»*diate  cortical  serie^^  in  the  tirst  instjmcei 
grow  more  after  the  fa^fhion  of  the  centrnl  celli.    When  lotu  '      ;ch^ 

coni'uence  to  be  formed,  tha  oater  celU  of  the  central  aia^>'  leo* 

ptudinal  partitions,  at  the  eanie  time  that  the  cenlnU  ma*^  ii^m  t'\i  luMSffv* 
hs  conical  for  a  cylindrical  form,  ultimately  constituting  the  miHiullA  or 
pith.  The  form  jmd  poidtion  of  thosi^  ffrowinff  points  depend  mjHeriaUf 
on  the  form  of  the  primordial  celi^  and  on  the  direction  (longitudiiuJri 
traauverse,  or  oblique j  of  it^  partitions. 

704.  The  form  and  mode  of  branching  of  the  stem  depend  mate-j 
rially  on  tho  position  and  arrangement  of  the  buds. 

Misled  by  certain  appearances  well  calculated  to  produce  m  &te 
imprecision,  botanists  at  one  time  attributed  the  formation  of  woody 
mattera  in  root  and  stem  to  a  progru4>8ive  downward  lu^tion  :  Uia^ 
tho  new  cells  were  ^Apposed  to  be  formed  from  abi»ve  dowmw^ardft* 
It  is  not  necoMary  t'>  «tate  tho  arguments  on  which  this  theory  wai 
ba»od,  aa  it  hoa  been  completely  act  a^ide  by  the  rc^archea  of  Tftel 
and  othern^  which  »how  that  tlie  new  ti^^ues  are  formed  at  the  apel 
where  they  are  Been,  ami  are  not  formed  from  above  downwaida*  Belli 
bark  and  wood  cooperate  in  the  formation  of  new  wt»od  ;  and  eiUltr 
of  them  may  form  woody  or  cortical  ttHHuefi  without  tho  interrenlailD 
of  the  other. 
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Development  and  Growth  of  the  Root. 

705.  The  mode  in  which  the  root  grows  and  is  developed  has  been 
already  treated  of  (§§  680-682) ;  but  a  few  words  may  here  be  said 
as  to  the  formation  of  adventitious  roots. 

These  formations  usually,  but  not  universally,  occur  in  places  where  the 
atmosphere  is  warm,  stagnant,  and  loaded  with  moisture.  If  a  ring- 
shapea  piece  of  bark  be  taKen  from  the  stem,  roots  are  formed  from  above 
the  wound,  but  not  from  below — a  circumstance  supposed  to  be  due  to 
the  accumulation  of  organizable  matter  above  the  wound ;  but  by  others 
it  is  considered  to  be  owing  to  the  absence  of  oxygen.  Portions  of  willow- 
stems  decorticated  as  above  described  and  grown  in  water  will  produce 
roots  below  the  incision  if  exposed  to  the  light,  and  none  above  the 
water ;  and  by  covering  the  fflass  with  black  paper,  and  thus  preventing 
the  access  of  light,  M.  liuhm  has  succeeded  in  reversing  the  phenomenon. 
The  portions  of  the  stem  in  the  water  have  been  found  by  experiment 
to  give  out  oxygen  under  the  intiuence  of  hght 

706.  The  downward  direction  of  growth  of  the  roots,  as  contrasted 
with  the  generally  upward  growth  of  the  stem  and  its  subdivisions,  is 
one  of  the  most  remarkable  phenomena  of  plant-life.  In  the  case  of 
the  root,  one  principal  reason  for  the  downward  growth  is  the  greater 
amount  of  moisture  received  from  that  side.  The  root  grows  by 
development  just  within  the  apex  ;  and  the  multiplication  of  the  cells 
in  that  situation  is  dependent  on  a  free  supply  of  moisture.  The 
instances  of  roots  of  trees  growing  in  the  direction  of  water- 
courses or  drains  illustrate  this ;  and  when  plants  arc  gro^Ti  in  close 
glass  cases  their  roots  are  sometimes  seen  to  rise  above  ground  when 
the  confined  atmosphere  is  very  moist.  We  have  more  than  once 
observed  the  roots  of  bulbous  plants,  growing  in  water  or  in  damp 
sand,  coil  themselves  in  spirals.  Other  assigned  reasons  are  depen- 
dent on  the  circumstance  that  the  soft  yielding  extremity  of  the 
young  root  penetrates  the  interstices  of  the  soil,  and  is  pushed  down 
by  the  dilatation  and  expansion  of  the  older  portions  above.  The 
downward  direction  of  the  root-hairs,  when  present,  would  also 
facLLitate  downward  growth,  and  prevent  the  root  from  being  pushed 

The  action  of  gravitation  has  also  been  considered  to  have  some 
influence  <»ver  the  downward  growth,  and  also  the  varying  degrees 
of  tension  manifested  by  the  tissues  in  the  different  regions  of  the 
stem  and  of  the  root  resjK»ctively,  pith,  rind,  &c.,  such  tension  being 
directly  dependent  on  the  activity  of  the  nutritive  processes  in  the 
growing  tissues.  The  combined  action  of  the  causes  just  mentioned 
is  supposed  to  account  for  the  varying  direction  and  cur>ature  of  the 
organs  of  plants ;  but  this  explanation  does  not  appear  to  be  wholly 
satisfactory. 
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Dcvdopmnit  and  Gtowth  of  Leaf-orffans* 

707.  The  leaves  (and  aU  their  metumorphosed  forms,  fluch 
jiarte  of  thii  flowers  &c.)  urijHii ate  just  ben**ath  the  tibBolut^^  apes  of 
the  stem,  by  cell-diviBiou  ijf  the  terminal  uclls — which  resulu  iii  tbr 
deflection  to  one  side  of  a  small  f^^roup  nf  cells  forniiug  a  conical  (ittptUi. 
nr  th€^  formation  of  an  iiniitilttr  collar  (sheathing  leavc?s),  whididf- 
vclopen  into  an  independent  lateral  organ.  These  leaves  always  nt^ 
one  tifiet*  fmuthei%  in  order  reguhttiHl  by  the  laws  of  FhyUataXY 
(§6U).  The  piipillte  from  which  leaves  originate  arc  at  fii^t  whallT 
cellular ;  after  a  time  elongated  cells  are  formed  in  the  centre :  nfi^ 
these  are  followed  by  spiral  vesaeb  formed  in  a  direction  frum  Iht 
base  upwards. 

Ah  a  rule,  the  first  part  of  the  leaf  formed  is  its  point,  which  is 
gradually  pushed  out  by  development  at  the  point  of  junction  of  $tt*xfi 
and  leaf;  but  inten^btial  mnltij  dictation  also  occurs  in  different  j 
of  the  leaf  (especially  in  stalked  leaves). 

The  pushing-out  of  the  leaf  by  development  at  it^  \n\- 
observed  in  the  leaves  of  Hyacintfi-bulbs  developed  in  eat 
only  are  tlio  tissues  (epidernns,  kc.)  younger  below,  biii 
growth  of  the  part^  may  be  demon^^traled  by  makin^f  a  srries  of  mftrk*  i 
wjunl  dmiauces  up  the  leaf  and  watching  tbe  propt^rtionaU*  extent  to  ^\A 
they  Wconie  separated.     The  same  pwcess  gives  very  irHtructivo  pe*u]til 
when  applied  to  the  meas^ureraent  of  the  growth  of  t&n  roat«  of  the  «m 
plants,  and  is  easily  carried  out  with  bulb«  grown  in  glosses  of  w&t«l^ 

7' J^.  The  bahilar  or  hnsipcinl  mode  of  leaf-formatiDn  ab^Te  deaerib 
is  that  which  m  most  frer|uent ;  but  in  same  instances  the  apeJC  of  1 
leaf,  inst4*ad  of  e^irly  losing  its  powTr  of  growth,  continttes  to  gttsir 
and  develope  new  colls  in  that  situation,  the  cells  at  the  ba.*e  of  1^ 
leaf,  in  these  cases,  being  the  oldest.  This  mode  of  leaf-fonoAttiMi 
is  cidled  htmfittjal, 

Thef?e  modes  of  leaf-formation  may  he  well  9<*<?n  in  the  c««c  of  lobfid  m 
compound  leavefl.  Tlnw  in  the  Koi*e  or  Paj^sion-flowerlhe  terminal  litii*! 
is  first  f*:jrmed,  and  the  lateral  b^uHets  afterward:*  frfjni  i*lH»ve  dawuwaffdfc 
accordhig  to  the  ba^fipelAl  plan*  In  MahotUa  and  in  man\  T«t<:ruminnM^. 
such  as  the  (tardea  l*ea»  the  lower  leftflets  are  formed  itt^r 
subKequently,  accorciing  to  the  ba^ifugal  plan.  The  lob« 
riiijple  leaver  are  in  like  manner  formed  in  one  or  the  other  of  tbr  tii«'Uiip 
jiwt  afluded  to.  The  stipules  ar«  often  developed  heforv  the  It^f-f 
when  otherwiw,  they  are  probably  lateral  developments  from  thv  ] 
rather  than  separate  organs. 

Soraetiraes  the  two  modes  of  leaf-formation  ji^  '1  i3ii9}dKt  tt  ' 

the  ^me  leaf;  that  ts  to  say,  the  lobes  of  a  k*af  •  ^'rofB  aliofv 

down wardsf  while  the  nerve  pawing  into  each  of  tie  \\\  gi v  v^  on  itm  hnaAm 
from  below  upwarda, 

709.  The  oppoaitioni  alternation,  or  spiral  ammgetnont  of  orpuii 
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depends  on  the  period  at  which  they  are  developed :  thus,  if  two  or 
more  leaf-organs  he  developed  at  the  same  time  and  in  equal  degree, 
a  whorl  is  produced ;  if  the  development  he  successive,  not  simulta- 
neotut  as  in  the  preceding  instance,  the  organs  are  then  arranged 
altx?mately  or  spirally. 

The  development  of  the  several  parts  of  the  flower  takes  place 
after  the  same  fashion  as  that  just  mentioned  in  the  case  of  leaf- 
organs  in  general. 

The  causes  producing  irregularity  and  deviations  from  the  typical 
floral  83rmmetry  have  heen  already  alluded  to  (§  147  et  seqq.).  It 
should  be  remembered,  however,  that  these  irregularities  are  often 
congenital,  i.  e,  exist  from  the  very  beginning ;  in  other  cases  the 
symmetry  is  perfect  at  first,  but  becomes  subsequently  changed. 

Usually  the  floral  tubercles  representing  the  origin  of  the  several 
organs  originate  separately ;  but  sometimes  a  cellular  ring-like  pro- 
jection is  first  emitted  from  the  stem,  and  from  this  sheath-like 
structure  are  evolved  the  floral  organs. 

Compound  stamens  (§  199)  or  phalanges  of  stamens  originate  as 
simple  tubercles,  from  the  sides  of  which  originate  the  secondary 
staminal  tubercles  from  above  downwards,  as  in  Mallows,  the  whole 
course  of  development  here  precisely  resembling  what  takes  place 
in  the  compoimd  leaves  of  some  Passion-flowers  or  of  the  Rose. 

The  ovule  arises  from  the  placenta  as  a  cellular  papilla,  the  nucleus 
(fig.  537,  a).     Around  the  base  of  this  is  formed  a  cellular  ring. 

Fig.  637. 

a  b  e  d 

D«rTel(^ment  of  ovule:  a,  primarr  nucleus,  invested  at  &  bj  the  primiitt,  and  this  hj  the 
•econdine  (c);  at  d  the  orule  haa  become  anatropooa. 

which  gradually  lengthens  from  the  base  upward  into  a  tubular 
sheath  or  coat  of  the  ovule  (6).  Tlie  succeeding  coats,  which  vary  in 
number  in  diflcrent  plants,  are  formed  in  like  manner,  are  wholly 
cellular,  and  leave  at  the  ai)ox  a  small  hole,  the  microjyyle  (§  236). 
During  the  growth  of  the  coats  of  the  ovule  a  change  in  direction 
usually  occurs,  so  that  the  ovule  becomes  inverted  (§  238).  The 
structure  and  mode  of  development  of  the  pollen  and  of  the  ovules 
will  be  further  alluded  to  under  the  head  of  the  Physiology  of  the 
Reproductive  Organs. 

From  what  has  been  said  on  the  morphology,  structure,  and  mode  of 
deveU^nment  of  the  several  or^ns,  it  will  be  seen  that  all  the  organs  of 
flowenng-plants  may  be  rodut^  to  two  types — Ihat  of  the  axis,  and  that 

2b 


PHT6I0L06T. 


at  the  leaf;  mid,  indeed^  it  is  not  possible  in  all  caae»  to  diatii^ginah  be- 
tween fltem-organ  and  leaf-orjjan .  The  distinguishing  f*>T  ■ — *  -  - 1  nut  liiUt 
to  exception  consiaU  in  tlit^  rjrcirmi^taat^  that  a  bud  j  ud  it  COB^ 

fftantlj  formed  fit  the  apex  of  a  stem,  while  it  is  never  ^:;  ;  „,,..  d  from  tkp 
apex  of  the  leftf-orpfflii.  Another  diatiuction  consists  in  the  rt-hvtiT^  pns* 
tion  of  the  cnnihium  layer  (  §  085).  Two  opposite  modes  of  gTowth,  tiif 
definito  and  the  iudetiuitf>^  occur  io  stem-organ  and  in  lenf-omui ;  lad  t« 
one  or  the  other  of  them  may  be  referred  all  the  varimiioxta  m  T 
mode  of  development. 


CHAPTER  III, 


GENERAL  CONSIDERATIONS  ON  THE  PHYSIOLOGY  C 
PLANTS. 

710.  What  are  tonned  physiological  pbenomeiia  are  miuulci 
tion&  of  n  peculiar  force  or  forcen*  the  presence  of  wliioii  in  ujl 
marks  the  existence  of  what  is  called  life  or  vitality. 

The  vital  force  appears  to  present  certain  modific8tif»nfi.  In  pla 
thero  exists  only  an  unjanizing  power;  while  in  no  it 

superadded  to  this  what  is  called  nervovs  forces  t«  u  tlie 

presence  of  a  aelf-determiDiDg  wilL  and,  in  the  higher  "^iinr  ef 
animak,  with  a  far  greater  subordination  and  mutiial  depend 
the  organs  than  oocurs  in  plants. 

This  statement  is  aomewhat  general,  applying  onljr  to  th«  two 
doms,  Vegi^tiible  and  Animal,  as  wholes  ;  lor  there  exist  animals  of  fliu 
organization  cxhihitiug  no  more  definite  trat'es  of  the  exiatv^ice  c 
nervous  force  than  we  Hud  in  certain  plantt^,  or  struct unM  of  plants  For 
example,  it  U  8Carcelv  po^ible  to  point  out  any  important  phyvioloiglisl 
ditlereiice  between  the  zoospores  of  the  Confervoias  and  th?  Ptotoiai 
such  as  Ama'ha  and  allied  forms. 

711.  The  organizing  or  vital  force  of  plants  is  caiiecially  di« 
gmshcMi  from  that  of  animals  by  its  relations  to  the  chetnie^l  for 
regulating  the  changes  of  inorganic  or  mineral  matter.     I^lanta  \ 
nourished  directly  on  mineral  food  ;  nnimal8C4in  ^  '  i late  sab 
stances  which  have  entered  into  special  con*l>i»  tht*  op 
gauii^mH   of  phinta,  and  assumed  ihe  condition  of  uLal  are 
0  rga  n  ic  compo  u  mis. 

8om«>  plants  live  entin^ly  on  organic  sub^tanceSf  aa  wo  mn*  in  Um  i 
of  pa»ni«itf*s  j  and  the  power  probably  exbta  in  plant*  jr^ii'  rnl!v  to  a  e<s 
extent.     In  the  rt^marknhht  class  of  Fun^i,  tilmoHi  of 
dead  or  liviny-  organic  matter.     But  the  ^K>wer  of  a> 
food  is  routined  to  pUthts,  and  is  their  most  rDmarlu^Uk^  ^mmj^Ui^  duatmt- 
teristie  a?  contracted  witli  animals. 

Anotlii  r  important  distinction  between  phuits  and  anbntUy  li 
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kingdoms,  lies  in  the  different  disposition  of  their  organs.  In  plants 
these  are  all  produced  externally  :  roots  for  absorption,  leaves  for  respi- 
ration, &c.,  together  with  the  reproductive  organs,  are  all  external.  In 
aniniais  the  organs  of  "veo^etative  "  life,  i.e.  of  absorption,  digestion, 
respiration,  &c.,  are  enclosed  in  the  interior  of  the  body,  more  and  more 
t!Oinpietely  in  proportion  to  the  complexity  of  the  organization,  the  organs 
of  motion  and  sense  being  thus  Drought  out  prominently  externally. 
Animals  feed  by  taking  solid  food  into  an  internal  cavity  (stomach  &c.) 
lined  by  absorbing  structures ;  plants  feed  by  sending  their  roots  into  the 
nourishing-matter  and  absorbing  it,  in  a  liquid  or  gaseous  state,  by  their 
surface. 

The  proposed  chemical  distinctions  between  animals  and  plants  must 
be  taken  with  limitation.  The  cellulose  structures  or  hard  parts  of  plants 
have  a  peculiar  ternary  composition  of  carbon,  oxygen,  and  hydrogen ;  but 
thn  protoplasmic  matters  contain  nitrogen,  and  resemble  animal  matter. 

Cellulose  occurs  in  the  structure  of  some  animals  (Tunicata)  ;  the  meen 
colouring-substance  odlt/dra  viridin  is  undistinguishable  from  chlorophyll ; 
aad  substances  resembling  starch  in  chemical  properties  are  found  here 
and  there  in  animal  bodies. 

712.  A  vcF}*  considerable  part  of  the  chaDges  which  accompany 
the  process  of  organization  are  the  results  of  the  action  of  physical 
and  chemical  forces,  capable  of  being  explained  up  to  a  certain  point 
by  the  known  laws  of  those  forces.  But  in  every  case,  after  referring 
all  the  chemical  and  physical  phenomena  to  their  respective  places, 
there  remains  a  residual  phenomenon  to  be  accounted  for,  which  is 
precisely  the  most  important  of  all,  namely : — that  in  living  organic 
structures  (which  are  always  recognizable  by  a  definite  form,  struc- 
ture, and  composition)  the  laws  of  inorganic  matter  are,  to  all  appear- 
ance, subdued  under  a  higher  influence,  and  caustnl  to  undergo  modi- 
fications never  occurring  excej)t  in  the  presence  of  living  matter; 
and  the  peculiar  compounds  of  matter  thus  produced  are  not  only 
made  to  assume  forms,  according  to  definite  laws,  totally  unlike  any 
forms  of  mineral  substance,  but  constitute  bodies  manifesting  a  con- 
tinued interchange  of  material  with  the  surrounding  media,  which, 
instead  of  rt»sulting  in  decomimsition,  as  in  mineral  bodies,  effects  a 
reproduction  and  increase  of  the  already  existing  matter. 

The  most  striking  characters  of  plants,  contrasted  with  minerals,  con- 
sist in  the  forms,  and  in  the  faculty  of  development  and  reproduction. 
As  regards  fonn,  cr>-stals  exhibit  regularity,  obedient  to  certam  definite 
laws,  and  so  far  might  be  conipannl  with  vegetable  cells ;  some  au- 
thors have  even  tenne<i  the  cell  a  crystal  farmed  of  imlnttance  capable  of 
imhibitum.  But  there  is  an  essential  difference  even  in  the  structure  of 
crystals  and  cells :  the  crjstal  consists  of  a  combination  of  laminie  che- 
mically homogeneous ;  the  cell  is  a  heterogeneous  body,  consisting  in  the 
simplest  cas«>s  of  a  sac  or  excavated  corpuscle  contaimnflr  in  its  cavitT  a 
sube^tance  differing  chemically  from  the  cell.  Even  in  the  imperfect  nee 
primordial  utricles  set  free  as'zoospores  in  the  Confer\-oids,  this  distinction 
of  wall  and  contents  exists :  and  it  is  still  more  marked  in  all  complete 

2b2 


644 


pHrsioLoar. 


yegttiible  cells,  &mc^  these  poesew  a  disduet  and  persistant 

membrane. 

The  mode  of  formntion  of  the  ceU,  too,  is  essentially  diffezcut  6mi 
that  of  ft  crystal  The  latter  is  formed  by  the  simple  dupoaitiaD  in  «  mM 
form  of  a  compound  dif^solved  in  the  **  mothtr-liouor/'  The  protopliiauc 
Bubstance  of  pbtntn  ^§  597)  can  only  he  formed  hv  protoplajmi  ahfe^i^ 
eiistingi  geketiny  and  aAmnHnting  dubstancet^  prejH'iit  in  thtt  ^urroumliBf 
medium^  coiivertirj*;  tliem  into  new  compoimdB;  while  the  cell«me&ii»m» 
itself,  which  is  the  part  usually  coiupartid  to  the  crysUil,  ii*  likewise  fv^ 
ducvd  as  a  «ef-r  ihemical  comptAmd  by  the  protoplasm^  which  ^i--  r^»^*  ^t  Jt 
layers,  unlike  the  protoplasm  both  in  form,  compotiitioii,  -ieil 

condition.     When  the  true  nature  of  the  molecular  eoui-i/ i  tie 

cell -wall  and  of  the  protoplasm  is  ascertatntd,  it  i^  probable  ikkaa  titt 
statement  in  this  pai-ngraph  will  require  considerable  modiiication. 

713.  Organic  struetures  are  produced  through  the  agency  of  like 
structurea  previously  existing.  Tissues  increase  hy  moltiplicatioii 
of  the  cells  of  which  they  are  composed ;  cells  are  multiplied  by  th^ 
resolution  of  existing  (parent)  cells  into  a  more  or  less  numotitti 
progeny  of  cells.  Individual  plants  are  multiplied  by  the  scparatUMi 
of  a  portion  of  the  substance  of  the  parent  pUnt  endowed  vith  a 
power  of  subsiBting  and  developing  itj*elf  independently. 

The  origin  of  oriraiiic  l>oiug3  from  germs,  i.  «.  more  or  lesd  complex 
fragments  detached  fnini  a  parent  phint  or  animal^  endowed  with  a  vital 
energy  enahling  them  to  reconstruct  the  entire  organism^  may  be  rv<iraAM 
as  an  undoubted  fact,  and  it  forms  one  of  the  moat  important  of  thn  diitr- 
ences  between  inorganic  and  organic  bodies*  As  long  as  sulphur,  oxynB, 
and  hydrogen  exist  upon  the  eai-th,  it  will  he  possible  for  man  to  tirodiiai 
sulphuric  acid;  and  if,  in  addition  to  these,  he  have  sodium,  ti«*  mai 
cauBe  the  production  of  erystab*  of  sulphate  of  soda  at  will.  But  althoogl 
chemical  an^y^is  tells  us  that  the  mycelium  of  a  fungus,  such  me  '*  YeAat* 
or  the  **  Vinegar-plant,'*  comd^ts  of  oxygen,  hydrogen,  carbon,  and  t&tf^ 
gen»  wnth  Somali  projwrtions  of  some  other  elemt?ut»,  by  no  means  Imawtt 
or  Ukelv  to  be  discovered  can  wo  cau^e  the  n?prcHiuctKiu  of  thcst  Ibms 
of  vege'tatiou,  except  by  having''  recoun«e  to  the  jtf«rira  of  the  ptanta^  aal 
Retting  them  to  work  to  repnxluce  theiuselves.  This  has  bain  ^v«d  Vf 
numerous  careful  expuritueut.^,  and  the  idea  of  a  tpomtanrota  fieu^raiHm  m 
organic  bodies  is  now  tMtph>ded.     The  origin  of  each  plant  m 

animal  must  he  regarded  as  the  result  of  a  dietinct  act  <  •{  H'bso, 

through  unfavourable  circumstances,  all  the  individuals  and  lUi  tho^irMi 
of  n  specicH  are  destroyed,  that  species  disappears  from  tha  globe^« 

714.  The  organization  of  plants  la  regulated  by  a  eerios  of  Uvi 
which  exhibit  difTcreut  degrees  of  generality. 

•  Since  the  publication  of  the  flrst  edition  of  this  wort  rfw^trrd  intnviit  Im 
bwn  givoii  to  tnift  <jue»tion  owing  to  the  cwntroTprfy  b<?twer «  ?  II, 

PouchH  nt»d  limr  rv«f»octi?e  atlhrn^ut*.     The  (acts  and  or,  \  hw 

M.  PoucitH  go  fnr  \tx  iiup|Hirf  of  tli*'  ^  f  "  h^terM(?rrk>\ 

■how  that  ihi*  aUtve  9tjiU*iiieiit  is  toi>  >  itA  ciiamcter.      i 

do  wc*U  to  couftidcr  it  to  a  larjHre  ca:4  .,.  .*..  .pun  question^  ami 
that,  whiohi)?er  view  may  uttiniately  be  adoploa,  the  miracle  i 
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715.  The  most  general  law  of  all  is  that  under  which  proto- 
plnsmic  substance  assimilates  inorganic  or,  more  rarely,  organic 
matter,  nnd  produces  the  closed  cellular  sacs  called  Tenable  oelk 
(§  502).     This  affects  all  vegetable  sctnicture  whatsoever. 

The  Fungi  and  parasites  live  on  organic  matter;  and  this  \s  probably 
the  case  to  a  groat  extant  with  cnltivatcnl  plants  grown  with  excess  of 
organic  manureis.     This  will  be  referred  to  hereafter* 

710.  One  degree  less  general  are  the  laws  regulating  the /orm*  of 
the  ceEular  sacs  or  cells  (§  568). 

These  determine  at  the  same  time  the  specific  form  of  the  plant  in  the 

Unicellidar  Alga). 

717.  Next  follow  the  laws  of  development  of  the  secondary  de- 
posits upon  the  walls  of  the  cells  (§  579),  which  are  valid  throughout 
the  whole  Vegetable  Kingdom,  but  more  and  more  complex  in  the 
fiucci^sively  higher  classes, 

718.  The  laws  of  combination  of  the  cells  into  tissues  (§  614)  are 
a  httle  less  general,  the  diversity  increasing  here  again  in  proportion 
to  the  higher  position  of  the  species. 

719.  The  Inws  regulating  the  fnrms  of  oipma  are  of  very  gr^t 
im|>ortance  atid  inherent ;  and  in  these  we  have  to  distiogmsh  two 
aspects,  or,  it  may  l>e  said,  two  coexistent  series. 

720.  The  principal  Classes  of  Plants  (see  p,  10)  are  chamcterized 
by  respectively  pos!4e*i»ing  a  pwuliar  typo  or  plan  of  combination 
of  the  organ fi,  having  not  only  a  morphological  but  a  physiological 
speciality.  The  tyiw,  more  or  less  recognizable,  is  a  mark  of  the 
existence  of  a  conimou  law  of  oi^ganitation  throughout  each  class. 

721 .  Within  the  limits  of  the  Classes  exist  almost  infinite  varieties 
of  fnrm»  referable  to  morphological  laws  which  hr^ve  been  investigated 
in  the  Fir^t  Part  of  this  work.  A  complicated  but  graduated  and 
interconnected  body  of  laws  was  there  shown  to  regulate  the  vari- 
ations of  forms  in  plants  generally. 

722.  Lastly,  in  the  description  of  the  Natural  Orders  of  pkativ 
it  will  have  been  recognized  that  there  are  ntill  more  special  laws  of 
development,  causing  the  existence  of  resemblance  in  limited  groups 
of  species  ;  and,  beyond  this,  every  species  or  kind  of  plant  (§311) 
ha«i  its  form  and  mode  of  life  more  or  less  definitely  fixed  and  re- 
gulated by  its  special  law  of  organii^tion. 

ThsBii  rsfiectioQs  enable  us  to  explain  simply  ths  tsfms  higher  and 

lower  clftMee  or  species  of  plants.     In  the  /Ta/oencm*,  consis&ig  of  a 

simple  cell^  the  •peetfie  law,  that  which  deiermine^i  the  characteristio 

form,  follows  imroediatelr  on  the  first  ( §  715)  of  tho*«^  aboie  indicate. 

In  a  rwi/Vrrtf,  the  second  and  third  ( JJ  710,  717)  ar**  Ixith  involved;  and 

^^le  specifio  law  at  oiic«  jiucceeds  thei^.     l*mc«N^ing  5t€«n  bv  step^  we  thall 

^Hipd  fpedes  in  which  there  is  a  diverdty  of  fonus  oi  the  cell  and  of 

^■llill0t(l%hCTA%K)7]iexl,aftheseMdiyia<t '  Ityoforgam 


(k-niy  CrvptofRnjia) ;  diiil  thea  come  int<>  piny  the  laws  of  tbe 
lo|?iral  ana  riiorpbolo|2;iciil  types  <A'  t'ombi nation  o(  orgtius,  which  •!*  mv 
com  plicated  in  tho  l1ow«*rin«j^  PinntsS  in  tlie  deTflopment  of  u]uc}i,iwm- 
ever,  fmm  tlij?  onginnl  j^Tm,  *n*  pmbrj^onal  vesicle,  we  maj  triic*,  b • 
mrndimted  H^ricH^  the  rommeucement  of  the  opemtion  of  th^  mionjiidinii) 
less  f^t^ncral  laws  of  orjrQnization. 

723.  Not  only  do  dilfcrent  plants  display  great  diveralm  a 
structure  and  compoeition,  but  each  individual  plant  offers  more  or 
let»  diverse  characters  at  different  periods  of  life, 

Planta  commenco  their  indepviident  individual  life  in  the  fbnn  d 
a  cell  or  a  gratip  of  cells  separated  from  a  parent  organism.  In  thff 
lower  pliints  snch  cells,  once  fully  developed,  a.s  ^>07*fs  or  pioiiMlfii, 
are  capable^  under  suitable  circumstanees.of  groTjs'ing  up  into  ooiii)plitt 
plants.  In  the  biijlier  Classes  these  cells  (nnhnjonal  venicf^s^  or  tht 
primartf  celh  of  a  ieaf-hml)  go  through  the  earlier  stuges  of  devda^ 
ment  conEccted  with  the  parent  organism,  nr.d  arc  detached  (us  jcolf 
or  Hs  htdhilsf  ttc.)  already  provided  with  rufHmentary  orgtns  «l 
vegetation. 

7^4.  In  tho«6  caaes  where  tlie  detaelied  bodir*i  are  proditctft  of 
simple  vegetative  cell-divi4on,  they  ofteji  proceed  at  onco  to  ptm 
up  iiito  new  plniita  {tfomdia^  zooitjtorfjt\  but  tiiore  frequent]|'  Uietr 
vitality  reijiains  latent  for  a  certain  definite  period  {bufhilt,  «|iorw  vi 
Mo^e^j  Ferns,  JL^c.) :  and  when  the  botly  is  a  result  of  sexual  n?j»n>- 
dnction,  it  tilmost  always  reronins  for  a  more  or  loss  indeliuite  fjrrio<i 
(capable  of  being  shortened  or  prolonged  within  certain  limit*  Uf 
external  causes)  in  a  state  of  rest  {ncnh,  rti^ti wf-$2Hires  of  Afytr^  iuu% 
and  then  undergoes  peculiar  iiit4>mul  chaugen  before  recommenriiig 
development  (fjcrminntioji)  in  order  to  grow  up  into  a  new  plant 

Seedft  and  resting-spores  (and  to  a  leat  cxtf^ut  the  r  sm*  | 

duced  in  vegetative  prt^pagiition,  as  hiilb*^  tulM*r$f  &c.  i  ^tM  i 

manner  especially  adapted  to  preserve  the  latent  vitfihT^ 
exlerrml  inHnencos,     They  can  withstand  givat  vnnfttiona 
espeeinllv  in  tJu*  ab-*ence  of  nioi«*ttire.     Afoet  swds  wilf  ^ 
very  fur  "below  freezing-tioint  if  ki^pt  drv,  and  many  w 
poBuro  to  lOQP  or  110'  Falir.  in  drrsanJ.     Pn:>b^n      ' 
at  llJO"  kilb  nio^l  seeii*,  unless  the  skin  isvei; 
oil  instead  of  starch  in  the  endni^penn  (5  *^^).     •"   - 
short  immersion  in  boiling  water  (  f'ermiiea)',  but  II 
Beans,  Linseed,  and  other  plants  scarcely  «urvi\e  a   1 
io  water  of  IKP,  while  they  will  bear  14<P  in  ."«tram,  ; 

Some  aeeds  naturally  lose  their  vitality  very  j^ixm ;  1 1 
the  M*eds  of  Cqffra,  Mntfmiiift,  ^c;  wtilo  uthcr  insl«i  > » 
which  it  has   bt*en  preserved  for  cf^ntnn*'*,     Tbf  «'?» 
germination  of  Wheat  taken  froo I 
fill;  but  wt41-fti*thonticated  instni; 

Th»>  n^sting-spuros  o{  VanUTM^Mis  { I'i  utocvctuA ^  h.iv»"  b" 
remaining  for  rears  in  hi^rbaria:  and  it  is  in  curious  ridation  to  titcir 
growth  in  shallow  poob|  often  dtj  in  iiisn;er|  that  the  rotltiif-^inta  oC 
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these 'plants  appear  to  require  to  be  dried  before  they  will  germinate. 
Mr.  Munbj  has  recently  recorded  (1860)  that  he  found  a  bulb  of  a  species 
of  Xarcigsus  sprouting  in  his  herbarium  after  it  had  been  gathered  (in 
Aljjreria)  upwards  of  twenty-two  years.  This  bulb,  removed  into  tne 
greenhouse  and  potted,  has  since  produced  flowers. 

725.  Plants  aro  subject  to  a  periodicity  in  their  vital  phenomena, 
partly  dependent  on  their  own  laws  of  growth,  partly  on  the  seasons 
in  the  climate  where  they  grow.  As  dependent  on  special  laws  may 
be  noted  the  differences  between  annual,  biennial,  and  perennial 
plants  (properly  so  called),  between  deciduous-leaved  and  evergreen 
trees,  etc. 

Annual  plants  are  such  as  germinate  from  seed,  produce  their 
whole  vegetable  structure,  flowers,  fruit,  and  seed,  and  die  away  in 
one  season,  between  spring  and  autumn ;  such  are  the  summer 
annuals  of  our  gardens.  Biennials  sprout  from  seed  in  one  season, 
and  bloom,  bear  fruit  and  seed,  and  die  in  the  second ;  the  Turnip, 
Carrot,  (Enothera  biennis,  &c.  are  examples  of  this.  Perennial 
plants  exhibit  several  varieties  of  condition.  Herbacfous  perennials 
(like  the  Daisy,  Primrose,  (iardeu  Flag,  &c.)  germinate  in  one 
se.'ison,  and  produce  a  subterraneous  rhizome,  of  indetinite  duration, 
which  annually  sends  up  a  flowerin^jf  shoot  or  shoots.  Other  peren- 
nial plants  of  this  kind  form  on.'  shoot  which  vegetates  uninter- 
ruptedly for  many  years  before  it  flowers  {Agave  americana^  Talipot 
Palm,  &c.) ;  and  after  ripening  its  seeds  the  stem  dies  down,  leaving 
usually  a  number  of  offsets  from  the  axils  of  its  leaves  {monoearpic 
perninials), 

Woixlif  pfrtnnialsy  trees  and  shrubs,  usually  vegetate  for  several 
years  before  flowering,  but  are  subject  to  periodic  rest,  throwing  off 
their  foliage  and  renewing  it  upon  fresh  shoots  of  the  same  stem  every 
season  ;  and  when  they  flower,  the  operation  exhausts  their  accu- 
mulated powers  of  development  so  little  that  they  continue  to  flower 
periodically  (every  season  if  in  favourable  condition)  throughout  life. 

The  **  habit "  assumed  by  plants  depends  in  some  degree  on  external 
conditions.  Thus  many  of  our  ganlen  annuals  are  perennial  in  their 
native  climates;  for  example*,  i?iW/iiM  (the  Castor-oil  plant),  3/traMZii, 
and  other  gt*nora  are  annual  herbs  with  us,  but  perenuitil  and  even  woody 
in  warmer  climates.  And  sonif  annuals  may  be  made  to  vi*;;t'tate  for  more 
than  one  wason  by  removing:  the  flower-buds  as  they  appear;  in  this 
way  garden»»rs  proiluoe  the  so-call«»d  Tree-mignonnet'te.  The  Winter- 
corn  of  a^niculturi^ts  is  really  an  annual  plant,  sown  in  autumn  to  obtain 
stronger  growth;  and  is  not  sp<>citically  different  from  Spring-corn,  sown 
in  spring  and  reap«>d  in  autumn.  The  common  Cherry-tree  retains  its 
leaves  during  the  whole  vear  and  btvomes  an  ertryretn  in  Ceylon ;  and 
manv  similar  instances  of  changed  habit,  the  result  of  altered  condition, 
mi^'fit  be  citcKl. 

For  further  particulars  res^i^^rting  the  duration  of  plants,  refer  to  the 
Morphology  of  Stems,  SS  4(^'>5. 
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726.  Few  perennial  plants  retain  their  appendicular  or_ 
yond  certain  detinite  periods.     Ordinarj  deciduous  trees  lose  1 
letives  in  anlnnin  in  our  climate  ;  and  previously  to  their  fall 
organs  undergo  internal  chang^es,  in  which  the  assimilated 

re,  for  the  most  part,  removed  and  their  green  colour  altered. 
are  generally  coat  off  bj  a  regular  fracture  where  they  join  the  t 
(§§  77,  688) ;  iu  the  Oak,  Beech,  and  other  trees  they  die  in  autaa% 
but  do  not  fall  away  at  once,  often  remaining,  when  not  ej 
violent  winds,  until  pushed  off  by  the  cxpunsion  of  the  stem 
next  spring.  Evergreen  trees  and  sbrubs  retain  their  le>ave8 
and  living  until  the  succeediug  season,  when  the  new  leaf-l 
pundj  aa  in  the  Cherry -laurel,  Aumhaf  ttc* ;  or^  as  in  many  Co<ii- 
fene,  they  remain  attached  to  the  stem  for  several  years  (Arauatrc 
itnhrieata.  Thuja ^  &c.).  In  some  of  these  cases  the  so-called  leavef 
are  probably  tbliaceon*«  branches*  The  leaves  of  arborescent  Mo 
cotyledons  (Ptilms)  are  also  of  long  duration.  The  parts  of  flo 
and  ripe  fruits  are  likewise  east  off  in  most  cases,  although  the  ! 
from  which  seeds  have  escaped  sometimes  remain  long  attached  in  a 
dead  condition  (Conifers). 

727,  The  axis  (with  its  branches)  is  the  only  permanent  part  of 
the  plant ;  and  the  unlinnted  duruUnn  of  this  is  strictly  d  V  -  (jo 
the  development  of  leaf- buds  (§  VMl  it  »eqq.y  When  a  .'^1  ^  in 
a  blossom -bud,  the  growth  of  that  branch  of  the  axis  is  arrest eJ,  and 
the  prolongation  of  life  depends  either  on  the  axillary  leaf-todi 
situated  below  or  an  advrntithnt^hnd, 

7^8.  The  production  of  flowers  and  fruit  ia  an  exhausting  proc««: 
it  has  just  been  noticed  (§  725)  that  annuals  may  be  made  to  Hw 
several  years  by  preventing  them  frcjm  flowering.  The  am«t  of 
growth  of  the  largo  and  highly  developed  axee  of  monocarj>ic  peren- 
nials (Aijiivt,  Talipot  Palm,  kc)  is  a  necessary  consequenee  of  the 
terminal  bud  producing  blossom  instead  of  leaves;  hut  the  fonnatioo 
of  propagative  offsets  from  the  leaf-axils  bi^fore  death  i»  strictly 
dependent  on  the  degree  of  vigour  possessed  by  the  main  axis  at  the 
time  of  flowering, 

720,  The  duration  of  herbaceous  perenniak  may  be  regarded  as 
unlimited,  since  they  are  always  placed  in  a  position  ta  form  now 
absorbing  organs  (roots)  in  the  vicinity  of  their  buds,  llu'  duration 
of  trees  ia  also  theoretically  unlimited  ;  and  in  many  cases  great  age  ia 
attained :  but  ordinarily  trees  acquire  increased  vigour  with  agip  up  to 
a  certain  point,  and  then  begin  to  decline,  a  cireumstanoe  attorihittahb 
to  the  increasing  distance  to  which  the  buds  are  removed  from  tha 
root>*,  the  obsfniction  to  the  flow  of  sap,  the  local  decay  of  the  roots 
and  trunk  from  external  injuries,  &c*  Cuttings  from  old  troea^  if 
taken  from  sound  slioots,  may  he  made  the  foundation  of  jutm  trees 
M  vigorwua  as  the  parents  were  in  their  earlier  yea«. 
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Palm-trees  grow  to  an  age  of  200  years  or  more ;  the  Dractena  (Dra^jon- 
trees)  of  Tt^nerilTu  have  been  knoA^ni  as  old  trees  for  centuries.  Oaks, 
Limes,  Cedars,  Yews,  &c.  are  known  to  have  livt»d  many  centurits ;  and 
other  cases  are  on  record  of  gitrantic  trees  whose  age,  deduced  from  the 
number  of  rings  of  growth  or  the  stems,  would  amount  to  upwards  of 
3000  years.  The  Bertholletia  of  Brazil,  the  Adan^nia  of  Senegal,  and 
the  WMntitonia  or  Seqttma  gigantea  of  California  (363  feet  high  and  31 
feet  in  diameter  at  the  base)  are  examples  of  this. 

730.  In  herbaceous  perennials  the  older  parts  of  the  plant  die  and 
decay  in  a  limited  period  after  the  development  of  the  new  axes.  In 
Dicotyledonims  trees  also,  the  older  part,  which  is  enclosed  by  the 
new  layers,  and  becomes  consolidated  into  heart- wood  (§  670),  must 
be  regarded  as  dead  after  a  certain  period,  ceasing  even  t^  carry  sap 
raoohanically ;  and  we  see  hollow  trees  of  this  Class  living  and  grow- 
ing, where  the  whole  of  the  older  part  has  been  lost  by  decay,  a  living 
shell  of  wood  constituting  the  bond  of  connexion  between  the  roots 
and  the  growing  branches  of  the  axis. 

This  death  of  the  older  tissue  is  not  so  common  in  arborescent 
Monocotyledons ;  but  it  is  observed  in  Jhndanits  (fig.  9),  where  the 
base  of  the  stem  and  the  old  roots  decay,  new  (adventitious)  roots 
sprouting  out  from  the  living  part  of  the  trunk,  in  a  continual  ad- 
vance upwards. 

The  death  of  a  plant  or  part  of  a  plant  depends  upon  the  death  of  the 
cells  composing  its  tissues.  Tlit?  duration  of  the  life  of  indindual  cells  is 
v»  n'  ditfen»nt,  nccording  to  thrir  position  and  function.  Cells  situated  at 
growing-points  ( in  liuds,  cambium-regions,  tips  of  roots,  &c.)  are  very 
transitory,  since  during  active  vegetation  they  are  continually  divided,  as 
pan»nt  cells,  into  two  or  more  new  cells,  part  of  which  are  left  behind  as 

C-rmanent  celUy — thow?  situat«'d  at  the  periphery,  or  mo^jt  advanced  point, 
•coming  in  turn  the/w/rcw/  <•<•//<  of  a  new  genenition.  The  permanent 
cells  become  part*  of  pan*ncliymntous,  prosenchymatous,  or  vascular  tis- 
sues in  the  vejretntive  organs,  or  parts  of  rt^productive  structurt^a  in  flowen 
and  fruits.  Thus  they  run  through  a  course  of  life  dejM'ndent  in  each 
case  on  the  laws  of  clevolopm«»nt  of  the  plant,  accordnig  to  which  its 
organs  have  a  shorter  or  longiT  duration.  The  death  of  the  organ  or  tissue 
in  which  they  exist  results  from  the  cessation  of  the  vital  activity  of  the 
cells  according  to  these  laws ;  and  their  decay,  from  the  now  unopposed 
operation  of  simple  chemical  forces. 

731.  The  principal  vital  j)]ienomena  exhibited  by  jdants  arc  con- 
necled  either  with  the  maintenance  and  increase  of  the  individual 
organism,  or  with  the  production  of  special  structures  endowed  with 
the  iKJwer  of  growing  up  into  new  individuals  when  thrown  off  by 
the  parent. 

We  say  the  principal  vital  phenomena,  because  there  are  some  which 
we  cannot  strictlv  affirm  to  belong  to  either  of  the  above  classes,  although 
then'  can  be  but  little  doubt  that  th(*y  an'  in  some  way  n^lated;  of  these 
are  the  movements  of  plants  like  the  iSensitive-plants,  the  folding  up  of 
leaves  or  flowers,  &c 

2b5 


L 


550  tHmot^MY. 


732.  The  prtMies&es  of  vigeiatlmi^  or  growth  of  the  tndiridual^  ae, 
from  the  pc^culiar  orjcaniication  of  vegetables,  connected  with  Ute 
jiroi^e^ses  of  rt production,  properly  so  called,  by  the  phenometioo  nf 
nntJliplkaiion  or  propafftition  through  natural  or  artilicial  Aep&ratks 
of  portions  of  the  structure  which  might  remain  and  foi*m  bmadm 
of  the  parent  stock.  This  vttjetatlvf  propagation^  distinct  in  imporun 
aniitomical  and  physiological  characters  from  sexual  teproduitwm^  ii 
found  in  all  classes  of  plants,  and  from  its  importance  in  rvJmtioft  to 
cultivation  deserves  ecparate  consideration. 

The  coustniction  of  iilants  fr<>m  a  number  of  like  pait»  moni  or  Im 


physiologically  indi^'ptMidi^nt  allow?  of  thfir  hf'ing  tiicreased  by 

«iit)di  vision  of  the  parent  "  !*tock/'  whicli  iji  etleeted  bj  makiti|r  euttiaga  At 
Tbe  same  occurs  ni  the  ]>ropa^ation  of  plnnts  bv  bulbs^  tuWrs^  kc,  {§  ^ 
H  »eqq.).  Through  the  libs tract  eoDsidera tin n  of  these  caa©»  havtf  ari^ft 
Bome  curious  discai^sioii.^  as  to  tbe  proper  application  of  the  t<»rra  •*  rndirj- 
dual  *'  in  plaiitif*  It  i^  not  worth  while  to  enter  into  thedt*  nice  in*»tapbv- 
Pical  poinU;  for  pnictind  purpofics  it  is  most  conAeni  '  '  _-ard  «a  ia 
individual  everv  V(»rrt4nble  bouv  |>oase^in^  uU  the  f*  ^^wrv  tit 

Ufe,  thn  purt^  of  which,  howov»/r  nuiu»^ri>u»  and  fn^tu*  iui>  j  r  |»»'jiti*d  thi»T 
Ijc,  an?  organicallv  coherent  and  have  a  detinite  colIectiNc  fi»rTn  :  ihu*  wr 
ehould  regiii'd  the'  Oak-trt  e  &»  an  individual,  and  in  like  manner  ib»?  aSiam 
of  simple  celk  asaociftted  in  the  thalluH  of  PcffiitAfntm  (lig.  4fi2,  B>  «). 

733,  The  Vegetative  processes  of  plants  are  divisible  under  acrvim] 
heads,  which,  however,  present  many  points  of  intercM>nnexio0* 

Nutrition,  pro|K^rlyso  called,  can  only  be  said  to  gt)  on  in  the  prt>- 
toplasmic  matters  found  in  the  interior  of  cdh,  since  it  is  tbi>e  8iib- 
stances  alone  that  exhibit  phenomena  of  consumption  and  reparation. 
The  tissues  of  plants  are^  un<kT  ordinary  circumstances,  never  re- 
newed ;  the  only  changes  which  they  undergo  are  atiigcs  of  pro. 
passive  development  of  growth,  succeeded  sooner  or  Inter  by 
deeom  position. 

DevehpjncHt  or  orfjaniitttion  constitutes  the  most  striking 
Testation  of  the  vegetative  action  ;  but  this  is  a  final  reirttlt,  prt' 
from,  and  inccssiintly  accompanied  by,  phenomena  which   aii 
suits  chiefly  ui  the  regulated  action  of  physical  and  cbemic^  foms. 

The  su  bs  i  di  a  ry  ope  rati  on  s  o  f  \  ege  t  a  ti  o  n  are — ^  hsi>  r  fuod,  <lt/- 

ftman  or  transmi^ion  of  Huid  through  tbe  organic  ,  ^mtrmi^ 

Intion  of  absorbed  material,  and,  iutimately  conneeltU  ibu 

ijO-callcd  rt»piraiion  and   tratisffi ration.     Secretion   h  jtIt 

rohite*!  to  devdopment  than  to  the  processed  just  eniimeriAt<HL     Tbe 
relations  of  many  of  tb**  secretions  of  plants  arc   vrrr   ol^r^iffv 
Starch,  cldoropbyll,  fix*d  oils,  sugar,  *fec.  are  of  course 
intimately  connected  with  the  vegetative  growth;  buJ 
eltie  to  the  importance,  oa  rti^ank  the  planti  of  tlie  e»«entiaj  oi^ 
redns,  alkaloidn,  ^c. 

734.  The  Vegetative  Pr<^atjation  of  pliinti  prcinnts  special  modi- 
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fications  connected  with  the  peculiar  conditions  of  organization  in 
the  different  Classes ;  and  there  are  some  important  considerations 
conncct<ed  witli  the  contrasts  existing  between  the  results  of  this  and 
of  sexual  reproduction. 

735.  The  /Sejcual  lieprodaction  of  plants  offers  a  series  of  pheno- 
mena of  much  interest  when  viewed  comparatively  through  the  dif- 
ferent great  Classes ;  and  the  phenomena  of  Hijbridisation  and  the 
influence  of  sexual  reproduction  in  the  maintenance  of  specific  cha- 
racters require  especial  notice  from  the  vegetable  physiologist. 

As  the  VogtJtative  pn)png'ation  is  a  proces.-*  of  vegetative  life  trenching 
on  the  region  of  reproiliictiony  so  many  of  the  phenomena  accompanving 
sexual  re{>roduction  are  properly  special  vegetative  actions  induced  by 
peculiar  stimuli ;  among  these  are  the  phenomena  of  ripening  of  fruits  an^ 
8i>orange8,  the  evolution  of  heat  from  flowers,  the  irritable  movements  of 
tioral  organs,  &c.  These  and  some  other  unclassed  phenomena  will  be 
most  conveniently  exauiiiK'd  apart.  In  the  succetKling  Chapters  on  Phy- 
siolog}*  we  shall  examine  H<'parjitely  : — 1,  the  processes  of  Vegetation ; 
2,  the  phenomena  of  vegetative  Prop«gati«>n  ;  3,  the  physiology  of  sexual 
lieprouuotion  :  and,  4,  various  unclassed  phenomena  met  with  in  a  more 
or  less  limited  range  of  cases  of  vegetable  life. 


CHAPTER  IV. 

PIIY:SI0L()(1Y  OF  VEGETATION. 

Sect  1.  Ckll-Lifk. 

MovemeiitM  of  (he  Protoplasm  ^v. 

TM\.  Intimately  connected  with  the  early  history  of  the  protoplasm 
of  the  cell  (§  r)iM))  are  certain  physiological  phenomena  of  the  con- 
tents of  individual  cells,  which  will  bo  most  conveniently  described 
hen'. 

During  the  time  when  the  protoplasmic  contents  of  young  cells 
are  l)0(*«nning  gnidually  hollowed  out  into  spaces  tille<i  with  watery 
rell-snj)  (|>  r)JM.O,  n  regular  niovenient  of  this  protoplasm  takes  place, 
whi<h  may  Ik»  observed  very  n'adily  in  young  hairs  of  Phanerogamic 
plants  ( ti^.  4J»7),  and  which  prohahly  takes  place  in  an  early  stage  in  all 
other  St  met  un*s.  This  movement,  which  is  erroneously  called  rotation 
of  the  crifsajt,  is  a  circulatory  movement  of  the  protoplasm  made  per- 
ceptible by  the  minute  opaque  granules  which  exist  in  the  colourless 
fluid.     The  nucleus  is  also  carried  slowly  along  in  this  movement, 
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will  eh,  when  the  protoplasm  has  become  converted  into  a  mere 
of  cords,  has  the  appearance  of  a  sj^stera  of 
reticular  currents  (fig,  538)*  This  moTcracot 
of  tht?  protoplasm  ceases  in  most  ccHs  before 
they  are  full-grown ;  but  in  many  a^juatic 
plants*  even  of  the  class  Phancrogamia,  tho 
protopksui  does  not  become  excavated  in 
the  same  way  as  it  does  in  the  cells  of  knlrs 
&c.,  but  applies  itself  as  a  thiekish  layer 
upon  the  inside  of  the  cell -walls,  and, 
retaining  its  aetivit)^,  performs  a  rotatory 
movement  around  the  wfill  of  the  cell  per- 
manently, III  Ch'fra^  the  moving  layer  of 
protoplasm  is  not  apphed  upon  the  cell- wall : 
the  primordiid  utricle,  with  the  chlomphyll- 
corpusclcH  imbedded  in  it,  lies  on  the  eell- 
wall  motionless;  and  a  thick  mucilaginous 
layer,  situated  between  this  and  the  central 
cavity  fiUed  with  watery  cell -sap,  continually 
circulates. 


Two  fti>)i*mit  joivte  t£n 
of  tht*  aiKmeii  of 


Th«  circuhitiou  in  reticuhttcd  crirrfnta  is  most  easily  ob*>erred  in 
hairs  uf  the  hifrher  plants.  The  movement  of  the  paiiotnl  lnver  of 
pl5L*ini  is  made  very  visible  in  the  leaver  of  Vaifwieri^i  by  thi?  grf**n 
ro|)hyll-coq)u<*cle8  imbedded  in  it;  and  it  may  be  well  seen  in  AmttA 
in  the  delicate  tissues  of  Tlffdrttcharisy  StrntitdrHt  &e.  It  occurs  io 
ro<itlcts  and  other  pRrts,  as  well  a*  in  the  leaves.  The  phencnnenoii  b 
most  strikiujp^ly  shown  in  the  Chanicea?*  ospooiiUly  in  the  Nit^*r^  wlileli 
It  re  pitjipler  iind  hence  more  tnmHparent  forms. 

This  tnovement  is  only  aflVcted  hy  solj^tHnees  that  injure  tht>  hruUtlij 
eondition  of  the  stTuetui'e,  -iuch  as  chemicjd  agents  producing  bursting  of 
solution  of  the  ti^nue,  heat  sufliclent  to  enus*^  cortgiilation  or  solution  af 
conti^nt^,  &c.  In  Chara,  the  larj^e  cAU  may  Ix'  lied  acr\,»8«^  and  y^t  tJw 
circulation  h**  .s<4  up  agnin  in  each  of  the  chambers  thua  formed/ 
trieat  currents  do  not  atTeet  it. 

The  movem^^nts  in  the  protoplasm  aje  attributed  to  various  rnu^^s. 
as  contraction  of  certain  portions  of  it,  varving  degree*  of  i  tn 

differ^^nt  portions  of  the  ma^,  the  alternations  in  this  wise  to 

the  currents.     In  many  cases  it  has  be»'n  deli nitely  proved  ti  • 

ment  of  the  jnices  in  which  chlorophyll-granules  are  contain,  ^  .!> 

d<'pi*ndent  on  the  agency  uf  light,  especially  of  \\w  more  hi-^hly  ti  l>.ii. 
ravM  of  the  siwctrum.    Vnder  the  inflopnce  of  dilTnsed  li^jhl  tb<'  ebl 

Shyll-gramili^s  range  thonistdves  parallel  to  the  surface ;  but  under  ti 
irect  light  they  are  disposed  oa  tho  lateral  walls  of  the  cpIU. 


737.  Analogoua  to  the  rotation  of  the  ptoto^phtmn  is  tho  i 
of  the  ciUated  £oos^)ore»  of  the  Alga^,  and  tho  ciliated  iptrmaiasmiM^ 
or  anthjcritzoiih  of  (he  higher  Cryptognmia  and  the  Algoe. 

Zooeporee  &ro  formed  by  the  contentfl  of  vfsgeUilivc>  cells  1 
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isolated  from  the  cell-wall,  and  individualized  into  one  ((Edogomum, 
fi*».  535),  a  few  (Ulva^  Ulothrix,  &c.),  or  numerous  (CladopTiora, 
fig.  465,  c,  and  Phoeosporea?)  corpuscles,  which  break  out  from  the 
parent  sac,  and  when  free  are  seen  t-o  be  provided  with  vibratile  cilia 
(2,  4,  or  many),  and  to  swim  about  actively  for  a  period  of  from  half 
an  hour  to  several  hours,  then  to  settle  down,  become  encysted  by  a 
cellulose  membrane,  reassume  the  characters  of  ordinary  vegetable 
cells,  and  grow  up  into  new  plants  by  cell-division. 

It  has  been  observed  that  those  zoospores  with  cilia  at  one  end 
direct  that  extremity  (which  is  destitute  of  chlorophyll)  towards  the 
light ;  and,  moreover,  the  locomotion  of  these  bodies  is  accompanied 
by  a  movement  of  rotation  on  their  own  axis. 

Spermatozoids  are  filiform  bodies  of  various  forms,  mostly  presenting 
one  or  more  spiral  curves,  or  minute  globiiles,  and  usually  furnished 
with  vibratile  cilia.  They  are  formed  by  a  metamorphosis  of  the 
protoplasmic  matter  of  cells  developed  for  the  purpose  in  the  anthe- 
ridia  of  the  Cryptogamia.  They  are  extremely  minute,  but  move 
very  actively  when  they  escape  from  their  parent  cells,  continuing  to 
s\inm  about  for  some  time,  being  destined  to  find  their  way  to  the 
archegonium  (or  to  the  spores  in  Algaj),  to  perform  the  fertilization 
of  the  germ-cell.  Many,  however,  never  reach  this,  and  they 
gnidujilly  dissolve  away. 

In  the  Volvocineae  (tig.  402,  d),  the  separate  primordial  utricles  lie  im- 
bedded in  a  common  envelope,  without  a  membranous  cell-coat,  retaining 
their  vibratile  cilia  throughout  life,  only  becoming  encysted  and  formed 
into  proper  ve^'etable  celln  when  converted  into  resting-spores.  In  the 
intimate  affinity  between  these  productions  and  the  Protozoa,  or  lower 
Infusorial  Animalcules,  we  perceive  the  cla«e  bond  which  exists  between 
animal  and  vegetable  organization  when  n^duced  to  its  lowest  terms. 

738.  As  long  as  a  cell  retains  its  active  protoplasm,  it  is  capable 
of  producing  new  cells  and  organized  forms  of  assimilated  matter, 
like  starch  and  chlorophyll,  in  its  contents.  Tliis  is  the  case,  of 
course,  in  all  nascent  tisMies ;  but  it  ceases  to  be  so  at  various 
jieriods  in  different  parts  of  the  vegetable  organization.  In  all  woody 
tissues,  in  all  jutted  and  spiral -iibrous  cells,  it  disappears  early, 
the  secondary  depasits  of  the  ligneous  character  being  formed  ap- 
parently from  the  watery  cell-sap.  In  herbaceous  organs,  such  as 
leaves,  in  the  cells  of  the  Cellular  plants  generally,  in  fact  in  all 
the  properly  living  structures,  the  protoplasm  remains. 

This  explains  why  the  power  to  form  adventitious  buds  exists  not  only 
in  the  cambium-layer  of  the  higher  plants,  but,  under  certain  condidons, 
even  in  the  leaves  (as  in  BryvphyUnm^  Olarinta,  &.C.),  and  "whj  ffennna" 
(ion  or  propagation  by  little  cellular  bulbils,  or  isolattnl  cells  d»  tached 
from  the  vegetative  organs,  is  so  common  among  the  Cellular  plants,  and 
in  the  Mosw*s  and  Liverworts,  where  parenchymatous  tissues  so  greatly 
predominate. 
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Nutrition  in  Cellular  FlanU. 


739.  The  elementary  structures  being  essentially  alike  throi 
the  Vegetable  Kingdom,  and  the  physiological  phenomena  of  rrgr- 
tatioQ  dopendiiig  aimost  entirely  upon  proeesses  taking  place  in  iJi* 
iudividual  cells,  it  Ia  very  instructive  to  examine  the  phenomeniof 
nutrition  and  growth  in  those  simply  organized  plaatd  in  which  wt 
are  able  to  observe  directly  the  changes  in  the  living  celld, 

Many  eelUilar  aquatic  plants  are  cBpeinally  adapted  for  these  reseaidae^ 
from  tlitiir  tsiniple  Btruc'tuics  tranypaitncy,  and  their  aquatic  hiibit^  wkkil 
pi!Trfiit  iiB  to  keep  them  in  a  growijig  condition  in  glass  cells  beneatlt  ihM 
jmcroscope. 

74i).  Wliat  is  called  the  **  Yeast-plant  **  consists  of  a  partieular  fonn 
of  the  vegetable  structure  {mifcelium)  of  a  Fungus  (fig*  468,  A),  ll  w 
coraiKxsed  of  simple  cells,  which  will  go  on  multiplyirig  by  buddinf 
for  an  indefinite  time  if  placed  in  a  liquid  containing  a  mixture  ofj 
saccharine  ordextrinous  substances,  together  with  albuminous  tnnttcrnt 
at  a  moderately  warm  temperature  (59^-67'^  F,).  These  r^dis  are 
simple  membra  nous  vesicles,  with  their  walls  formed  of  a  modlBca* 
tion  of  the  compound  (crlhtioite)  of  which  all  vegetable  eell-menibmitei 
an?  formed.  Within  the  cells  exi**t  nitrogenous  matter  In  the  con* 
dition  of  protoplasm  (i^  507),  The  increase  of  the  plant  is  depe 
on  the  aHsimilation  of  subatafice  requisite  for  the  pr<jduction  of 
tell -menib nines,  find  of  other  mibstances  to  furnish  new  nitiMg^ 
content-^.  When  no  material  for  forming  cellulose  exists,  tlie 
cannot  grow  ;  hut  in  solution  of  pure  sugar,  in  the  uW*nee  of  ttny 
nitrogenous  ^nbstrmce,  the  plant  wiU  multiply  its  cells  for  a  certiiin 
time,  the  protoplasm  of  the  old  cells  being  tranrtferred  intn  the 
new  ones  as  they  are  sueeossively  evolved.  But  under  these  Utter 
circumst^mres  the  cdls  become  gradually  smtiller»  and  at  lett|rth 
ceaj^o  to  midtiply,  a  portion  of  the  nitrogenous  matter  l*emg  u*(utJti 
in  the  reproduction  until  it  l>eeomes  insufficient  to  carry  on  tiw^ 
growth. 

On  the  other  hand,  if  ciufficient  uitrogenons  matter  <»xisti^  tlie 
fermentation  goes  on,  accomjmnie*!  by  the  production  of  a  mom 
dcvt'Lipcd  form  of  the  myreUum^  consisting  of  eloagat4*d  intenrorm 
tilantenU  (the  so-callt»d  Vinegar-plant);  and  develMpmcnt  of  thi» 
continues,  if  nnt  inlerlVred  wilh,  until  the  liquid  coUHista  of  little 
else  but  pure  water.  The  final  form  is  the  do-called  **  miHlirr  **  «f 
vinegar,  which  d'^stroys  the  nri'tin  acid. 

741.  The  suctressinn  of  phenomena  here  exhibited  xa  eoniioGlod 
with  a  series  of  chemical  changes  which  are  probably  aomewbrnt  a« 
follows.  The  whole  of  the  proecfiaoe  are  accompanied  by  eroltitiati 
of  carbonic  acid  (carbonic  dioxide>.     The  earlier  growth 
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without  access  of  ox^'geii,  as  is  evident  from  the  fermentation  pro- 
ceeding in  large  vats  with  a  stratum  of  carbonic  acid  several  feet 
thick  over  the  surface  of  the  liquid ;  the  growth  in  the  latter  stages 
takes  place  most  freely  with  access  of  air.  The  original  liquid  con- 
tains grape-sugar  (glucose),  or  dextrine,  and  nitrogenous  matters. 
The  action  of  the  protoplasmic  matter  of  the  yeast  decomposes  a  por- 
tion of  this,  forming  cell-membranes.  The  chemical  action  here  set 
up  disturbs  the  combination  in  the  rest  of  the  sugar,  which  loses 
carbonic  acid  and  becomes  alcohol.  If  the  growth  of  the  Fungus 
continues,  the  alcohol  becomes  decomposed  (seemingly  by  contact- 
action  again),  absorbs  oxygen  from  the  atmosphere,  and  becomes 
acetic  acid. 

It  is  not  clear  in  most  cases  to  what  extent  the  Fungus  is  nourished 
on  the  alcohol,  or  on  the  saccharine  or  dextrinous  matters  mixed  with 
the  alcohol.  To  form  ccll-mcmbrjine  from  alcohol  would  require  the 
absorption  of  a  large  quantity  of  oxygen,  and  the  formation  of  much 
acetic  acid  and  water.  The  growth  of  the  Vinegar-plant  in  solution 
of  sugar,  then,  would  appear  to  cause  simj)le  liberation  of  water, 
while  the  contact-action  in  like  manner  decomposes  the  sugar  into 
acetic  acid.  The  **  mother  of  vinegar  *'  finally  is  developed  at  the 
expense  of  acetic  acid,  with  separation  of  water. 

The  processes  here  briefly  described  cannot  be  disregarded  when 
we  inquire  into  the  mode  in  which  plants  generally  take  up  their 
food.  Not  only  do  the  Fungi  all  feed  in  this  way — as,  for  instance, 
the  Dr}-rot  {MrntUtut),  which  livens  on  the  dead  substance  of  timber, 
or  the  parasites  like  PuccinUr,  the  Potato-fungus,  &c.,  which  send 
their  mycelium  into  the  tissu<»s  of  living  plants  to  feed  upon  their 
juices — but  the  same  laws  evidently  regulate  the  nutrition  of  the 
colourless  panisites,  such  as  ()robanchacea>  (page  JW2),  and  the  Khi- 
zanthous  plants  (page  Wi>). 

742.  Following  out  this  train  of  reasoning,  we  are  irresistibly  led 
to  the  conclusion  that  the  same  processes  may  occur  in  all  plants 
under  particular  circumstances,  although  not  absolutely  necessary 
except  at  certain  stages  of  growth. 

In  germination,  doubtless  the  decomi>osition  of  the  store  of  starch 
&c.,  with  evolution  of  carbonic  acid,  during  the  recommencement  of 
cell-development,  is  a  phenoineiioii  essentially  similar  to  the  develoj)- 
ment  of  the  Yeast-plant.  And  we  cannot  thid  any  reason  to  sup|)06e 
that  the  roots  of  plants,  wliiih  absorl)  all  sul)stances  indifferently, 
can  rtftinf  to  take  up  organic  matters  existing  in  a  staU*  of  solution 
in  the  soil.  The  extent  lo  which  growth  may  Ik*  stimulated,  with- 
out access  of  light,  by  profuse  supplies  of  organic  fcMxl,  is  strikingly 
illustrated  by  the  many  succulent  vegt»tables  cultivated  for  the 
table,  sueh  as  Sa-kale,  CeltTy,  f«)reo(l  early  Jlhubarb,  &c.  And 
the  tissues  of  the  plants  thus  grown  have  exactly  that  weak,  sue- 
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cttlont  ehflracter  which  is  so  striking  in  most  leafless  paraaitie  ] 
and  Fungi. 

Further  Applications  of  these  facts  will  be  dwelt  on  in  tlie  nifveidim 
Sections* 

74S.  lu  the  ahove  remarks  wo  have  considere<l  only-  cases  whew 
Cellular  plants  appear  to  derive  the  material,  both  for  their  cellulose 
structures  and  their  protoi)!aRm,  from  organic  snbstaneea,  absorbed 
as  such.  By  far  the  mc^st  striking  phenomena  of  vegetative  life  afc 
those  in  which  inorganic  matters  are  assimilated,  and  the  gaseoitf 
and  Hfjuid  constituents  of  the  atmosphere  and  soil  supply  the  requi- 
site food. 

If  all  plants  required  organic  food,  the  orvamzed  sabetanoe  upon  tiie 

flobe  must  continuftlly  decrease,  since,  aa  we  nave  just  se<»n,  those  ^rbieli 
o  Uve  upon  organic  mattt*r  wa^  this  through  decomposition  by  ctmtntt- 
act  ton.  But  the  organic  matter  of  aoiln  upon  which  plants  ctow  and 
decay  in  successive  crops^  undergoes  continiJAl  increase,  as  we  obserre  in 
the  accumalation  of  vegetable -mould  on  undisturbed  grass  plains  and  ia 
forests  where  the  dt^bris  (fallen  leaves,  imderwood,  &c,)  is  not  remov^ 

744.  The  majority  of  plants  feed  upon  water,  carbonic  acid,  and 
ammonia  (and  perhaps  other  nitrogenous  compounds),  with  small 
quantities  of  various  other  elements,  such  as  sulphur,  phosphorua, 
and  the  salts  of  lime,  potash,  &c.  Such  plants  can  only  tioiiriah 
under  the  influence  of  hght ;  and  under  this  intlnence  they  produce, 
from  the  above  mtiterials,  new  cellulose  drc.  and  priitopliiAmic 
matter.  The  assimilation  is  in  such  cases,  as  a  general  rule,  aecom* 
panic*!  by  the  assumption  of  a  green  colour,  from  the  formation  of 
chlorophyll. 

Exceptions  to  the  last  assertion  appear  to  exist  in  the  red,  olive,  and 
other  |)e<'uliArlv  coloured  Algfe,  in  which  no  chlorophyll  b  product ; 
but  we  are  totally  ignorant  of  the  processes  which  go  on  m  the  vegt?Catioii 
of  these  plants. 

745.  The  history  of  the  changes  which  take  place  in  the  ci*U- 
contents  of  the  green  Confervoid  jVlgte  (fig.  4fJ5),  which  we  are  ahk 
to  observe  to  a  certain  extent  beneath  the  microscope,  affords  some 
mnteriiil  toward  the  comprehension  of  the  processes  which  have  their 
scat  in  the  green  parts  of  the  higher  plants. 

We  ob?:icrve  in  the  elongating  apical  or  branching  cells  of  the 
Confcrvoids,  that  the  contents  of  the  nascent  parts  (as  in  the  npptr 
half  of  the  dividing-cell  of  (Edof/onium  &c.)  are  chiefly  composed  el 
colourless  protoplasm,  with  watery  cell-sap.  Under  the  in  flue  una  of 
light,  sreon  chlorophyll-corpuscles  become  more  and  mort^  abuiKlant ; 
and  nnrler  favourable  circumstances  of  liglit  ifcc,  (accompanied  by 
lilxTation  of  oxygen  gas)  the  chlorophyll-corpu^lcs  Ro<»n  preecfit 
starch-granTiles  in  the  interior,  which  multiply  and  incrcaise  eoai- 
siderably  in  si/e.    This  formation  of  starch  occurs  chielij  after  tiia 
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c^'ll  bfts  attained  its  full  p-owth^  and  may  he  regarded  as  a  continu- 
ation of  the  process  which  produced  the  ccOulosc  uf  thi*  cell- wall, 
now  no  longer  required  for  the  purposes  of  the  individual  eell^  the 
contents  of  which,  however,  proeeod  with  their  assimilative  action. 
After  a  time  the  cell  prepares  for  propagation,  or  reproduction.  Then 
the  starch-granule©  disappeiir,  apparently  by  solutiun  into  destrinoua 
or  analo^ua  matter  requisite  for  the  devi^lopment  of  new  cidl- 
memhrane,  which  soon  takes  place,  either  in  ct'll*di vision  (§  *>04%  or, 
if  the  primordial  utricle  is  discharged  from  the  parent  cell  in  the 
form  of  JBoospores  (§  0118),  in  the  formation  of  the  oeU-membrftnes  of 
iheae  bodieB  oiler  they  have  come  to  rest. 

Where  res  ting- spores  urc  to  be  formed,  diflerent  changes  ensue 
after  the  aohition  of  the  accumulated  starch.  The  new  cell,  intended 
to  retniiin  in  u  quiesecni  co!iditioD,  beeomes  coated  bj  a  cellulose 
membrane^  or  often  two  distinct  concentric  coats ;  and,  at  the  same 
time,  that  portion  of  the  oontents  consisting  of  dextrinous  or  ana- 
logous matter  which  has  not  been  oongtuned  in  forming  cell-mem- 
brane becomes  converted  intojixed  oil^  the  green  colour  disapi^cfirs, 
and  the  conttmta  assume  a  red  or  brown  colour,  and  external  stimuli 
(light  «Stc.)  produce  no  intlueuce.  When  these  bodies  gcnninute 
(which  usually  only  occurs  after  they  have  been  dried  up  and  are 
again  placed  in  water),  the  chlorophyll  gradually  reappears  and  the 
oil  vanishes,  and  the  entire^  course  is  run  through  again. 

Comparing  tbe»e  ph*^nomena  with  what  we  observe  in  the  higher 
plants,  we  notice  the  similarity  as  rf>gards  the  production  of  chloropliyll 
in  the  leaves,  followed  by  the  appt^^knuieG  of  stiirch-granuleA  as  a  form  of 
accumtd<iied  nutriment.  But  the  functions  being  moz«  localised  as  the 
organization  Is  more  complicated,  the  starch  thus  formed  is  subsequently 
dissolved,  and  h  carried  away  to  the  growinfj  tiwues  of  the  plant,  to  the 
buds,  cam  bin  in -region,  and  roots,  where  it  i»  laid  up  in  autumn,  very 
often  in  thin  i»anie  form,  but  not  unfrpquently  in  the  condition  of  fixed 
oil,  as  in  the  rhizomes  of  Ch/ftmu^  of  Lnxtrtta  f^ir-mnst  &c.,  and,  above 
ail,  in  structures  which,  like  the  re^m^'$pttr^s  above  mentioned,  are  to 
remain  quiescent  while  exposoil  to  conHdi-mljle  di  varsity  of  external  con- 
ditions, namely  in  seeds,  as  in  the  cot  vlcdons  of  Crudfcnr,  Ahnnnds,  Nuts^ 
Walnuts  iJtc,  or  in  the  albumen  of  J*oppicg,  Euphorbijiei*jt',  Ac. 

The  oil  (or  starch  in  other  c^a*'^)  utorwl  up  in  the  sf^edfi  and  rhiiomes 
iindergoea  decomposition  and  solution  in  germin;ition,  to  irupply  material 
for  the  eell-TOembnmen  qf  th<*  nsseent  plfuit  until  the  roots  have  beeome 
sufEcienUy  developed  to  provide  for  it. 

We  have  «t  present  no  very  satisfactonr  evidence  of  the  kind  hara 
Ivonght  forwara  to  indicate  the  mode  in  w^hich  tlie  nitrogenous  niatteify 
neeetsarv  for  the  formation  of  new  protoplasm,  aro  taken  up.  The  quea- 
tion  of  t^he  as<tmtlation  of  nitroffenoua  matters  will  be  oonsidend  in  the 
foUowin^f  seettuu,  on  the  Food  of  ptanta. 
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,  Sect.  2«  Food  op  Plakts. 


746.  The  first  step  in  tbe  investigiitioii  of  thia  subject  ia  l«* 
ascertain  what  substanc^as  enter  into  the  compositioii  of  vcgetnlile 
structiu-es  and  juices. 

Analyses  of  plants  have  demonstrated  the  existenee  of  tbt 
followring  chemical  elemeul.s  in  plants :  —Oxygen  (0),  Il3*drogen  (HV 
Carbon  (C),  Xitrogeu  (N),  Clilonne  (CI),  liromine  (Br),  Iodine  (1), 
Fluorine  (F),  Sulphur  (8),  Phosphoruij  (P),  Silicon  (Bi),  Potassiufli 
(K),  Sodium  (Na),  Calcium  (Ca),  Matrnesium  (Mg),  Munijniuni(.ill 
Miinganium  (Mn),  Iron  (Fe),  Zine  (Zn\  Copper  (Cu>,  TibiiiiumfTiK 
Arsenic  (As),  lithium  (Li),  Kuhidium  (Kb),  Ciesium  (Ca»),  vtd 
Barium  (Ba), 

All  of  these,  however,  do  not  exist  in  every  vegetable  subatjuiot: 
the  first  four  arc  umvcrsally  present,  while  n  perfect  1}^  healthy  con* 
dition  cannot  be  atisurod  unless  sulphur,  potassium,  ealeiam,  magnt* 
eium,  iron,  itnd  phosphorus  are  aJao  present  at  some  time  or  other. 

747.  With  the  exception  of  or^gen,  these  elements  are  not  t^kcB 
up  by  plants  in  a  simple  form  ■  and  none  of  them  exi:^t  as  «uch  tn 
vegetable  substances.  The  compounds  of  the  diffei\*nt  element*  diflrr 
much  in  the  proportion  in  which  they  exist.  Water  (HO  or  11,0) 
may  form  90  to  Si5  per  cent.  <  *f  the  dry  substance,  compounds  of 
carbon,  hydrogen,  and  oxygen  (CHO)  may  form  (>fJ  per  of-nt. ;  tJjip 
alkalie-si,  earths,  and  metallie  oicides  commonly  form  1  to  4  per  cettt, 
in  nire  cases  iis  mtich  a«  2(*  per  ci»nt. 

748.  The  great  mass  of  all  plants  is  comi»o8<?d  of  the  lip»t  four 
elements  in  the  list : — the  solid  parts,  of  compounds  of  carbon,  hy- 
drogen, and  oxygen  ;  the  protoplasmic  cell- con tcnt^i  (§  597)  of  com- 
pounds of  thcHo  three  elements,  with  the  addition  of  nitrogt^. 
Hulpiiur  and  phosphorus  ajipear  to  be  necessary  constituent*  aLm>  io 
the  protophiFinie  compouncls ;  the  alkalies  and  earths  nrr,  in  nwwt 
cases^  requisite  in  the  processes  of  elaboration^  but  may,  in  mjuiy 
cases,  be  substituted  for  one  another  (perhaps  in  certain  cases  Biiy 
be  replaced  by  ammonia) ;  chlorine  is  necessary  in  nmny  pJaiitf- 
Iodine  and  bromine  are  met  with,  particularly  in  marine  pbuiia ;  but 
it  is  not  clear  whether  their  preseijce  is  nccossary»  or  merely  jui  lAtfTi^ 
table  result  of  the  absorption  of  sea-water.  Iron  and  mftttgaaeaa  mpt 
met  with  very  commonly » cop|>er  and  zine  more  rarely;  silicon  abottiid» 
in  certain  (irdem  (( brasses.  Ec|uiBetacea*),  and  is  met  with  in  oaoj 
plants  in  smaller  [>ro])ortion8.  The  most  necessary  ingredlenU  fof 
the  due  nutrition  of  tlio  plant  are,  in  various  jiroportions  aeeardiiig  to 
circumstances,  a  nitrate  or  an  nmmonia  salt,  a  salt  of  potimlif  aodit 
lime,  magnesia,  and  iron, 

749.  We  have  stated  that  (green)  plauts  in  genera]  aciimr^  tliisr 
nitrogenous  food  by  their  roots  (from  the  nitrates  of  the  iotl),ftiiil 
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their  carbonaceous  food  by  their  leaves.  The  sources  of  the  food  are 
therefore  the  soil  and  atmosphere  in  which  plants  grow ;  and  the 
inquiry  presents  itself  at  once  as  to  the  form  in  which  the  food  is 
supplied  to  and  taken  up  by  plants. 

On  the  one  hand,  we  know  that  plants  can  absorb  substances  only 
in  a  liquid  or  gaseous  form  (§§  755,  756);  on  the  other,  we  know 
that  both  the  atmosphere  and  the  soil  contain  carbonic  acid,  water, 
and  various  nitrogenous  compounds  soluble  in  the  latter.  The  alka- 
lies, earths,  &c.  exist  only  in  the  soil,  and  in  more  or  less  abundance 
and  more  or  less  soluble  forms  in  different  cases. 

Observation  teaches  us  that  the  simpler  plants,  such  as  the  Pal- 
mellese.  Lichens,  many  Mtwses,  &c.,  can  grow  upon  bare  rocks  or 
stones,  and  obtain  their  carbon,  hydrogen,  oxygen,  and  nitrogen 
from  the  atmosphere  alone ;  and  experiment  shows  that  these  are 
supplied  in  the  form  of  carl)onic  acid,  water,  and  ammonia  :  the  sub- 
stratum here  supplies  only  the  small  proportion  of  mineral  substance 
that  is  required.  Moreover  it  is  ]>ossible  to  grow  a  plant  to  maturity, 
and  even  to  make  it  ripen  its  8ee<l,  in  distilled  water  containing  in 
solution  only  the  ash-elements  of  aquatic  plants,  such  as  Confervas 
&c.  Similar  growth  may  Ih»  obtained  by  growing  a  plant  in  a  watery 
solution  of  the  necessary  mineral  ingredients  of  the  ]>lant,  together 
with  a  nitrate  or  an  ammonia  salt,  the  excess  of  carbon  in  these  cases 
being  derived  from  the  air. 

Further,  it  is  observed  that,  if  a  vegetation  of  this  kind  goes  on 
undisturlH'd  for  a  lengthened  period,  the  decay  of  successive  gene- 
rations of  plants  leads  to  aooumulation  of  organic  substance,  of  vege- 
table mould,  the  material  of  which  has  been  derived  from  the  atmo- 
sphere by  the  plants,  but  has  not  been  cofutume*lj  i.  e.  decomposed 
into  its  original  forms  of  carbonic,  acid  <Sbc.,  by  them  and  their  suc- 
cessors. 

From  these  facts  it  has  been  concluded,  in  the  first  place,  and  truly, 
that  green  plants  have  the  power  of  feeding  upon  inorganic  sub- 
stances, and  fixing  them  in  definite  organic  compounds :  secondly, 
but  with  less  justice,  that  this  is  the  universal  law  of  vegetable  nu- 
trition— that  plants  live  exclusively  on  inorganic  substances,  which 
they  convert  into  organic  matters  unfit  for  their  own  use,  and 
only  assimilable  after  a  new  decomposition.  In  regard  to  certain 
plants  this  hist  assertion  is  altogether  inadmissible,  namely  the 
Fungi  and,  above  all,  the  colourless  parasites  (§  741)  :  and  not  only 
is  it  contradicted  by  the  phen«>mena  of  their  life,  but  it  is  opposed 
to  the  universal  experience  derived  from  observation  of  the  culti- 
vation of  plants.  I^istly.  we  know  of  no  cause  why  plants  should 
refusf  to  absorb  organic  substances  presented  to  them  in  a  state  of 
solution  favourable  to  endosniotic  action  in  the  roots. 

It  is  very  true  that  many  even  of  the  higher  plants  mnll  grow  upon  soil 
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ainiiist  destitute  of  organic  matters,  as  we  iee  on  sandy  be&ths  Sit, ;  bd 
the  kind  of  vegetation  which  ebaracterizea  such  soils  i*  very  differHit  fem 
thiit  which  clothes  laud  covered  with  voffctable  mould.  And  the  indueoa 
of  miiuurefl  in  af^ricuUure  must  be  jittriouted  iu  a  great  measure  to  th^ 
extcn?^ive  aid  afforded  to  the  plant  iu  the  .shftpfi  of  additional  Mippliea  ni 
organic  luatter*,  which  hear  a  kind  of  compound  intorei^t,  since  tlw  in* 
cx^naed  growth  they  produce  gives  increaa&a  power  of  independent  udr 
mUAtive  action. 

750.  Spontaneous  vegetation  is  nourished  principally  by  carbonk 
acid  and  ammonia  ulwaj's  existing  in  sufficient  proportions  in  the 
nt  mosiphcro.  The  former  eubstancc  is  taken  up  by  the  leaves ;  tnd 
the  I  Litter  is  also  probably  absorbed  by  the  aeriftl  oi^gans  of  plaati* 
since  the  lowest  kinds  have  no  roots ;  but  the  principal  supply  to  tbe 
higher  plants  seems  to  bo  furnished  through  the  soil,  which  recciTei 
ammonia  dissolved  iu  rain  and  dew,  and,  where  porous^  abeoxte  it  | 
greedily, 

751*  Plants  growing  upon  soil  abounding  in  decaying  ve 
and  animal  matt^^rs  are  doubtless  supplied  with  part  of  their 
from  thej^e  sources.  Ammonia  is  a  constant  product  of  decomposi- 
tion of  animal  substance,  carbonic  acid  of  this  and  vegetable  matter.  I 
But  from  the  researches  of  Mulder  it  would  appear  very  probablel 
that  the  old  vegetable  matters  may  pass  into  the  living  plants  wiUi- 
ont  undergoing  deeomptisition  into  carbonic  acid  and  water.  The 
black  decaying  matter  of  vegetable  origin,  called  humnA^  is  deooO^Qidl 
in  the  soil  into  a  series  of  organic  acids,  of  which  the  last  m&mbttt 
poetess  much  affinity  for  ammonia,  and  form  both  with  it  and  tkff 
alkalies  soluble  salts,  which  may  be  absorbed  as  such  by  tilt 
roots*  In  favour  of  such  a  view  is  the  fact  that  c^irbonaie  of 
ammonia  (decompoBahle  by  crenic  and  apocrenic  acids)  appeans  tn 
many  cases  hurtful  when  applied  directly  to  the  rooti  of  planU*  In 
addition  to  the  tendency  of  these  organic  acids  to  attract  ammoms, 
they  seem  to  be  capable  even  of  causing  its  production  in  iht 
8oil»  since,  in  the  progressive  oxidation  of  humus  taking  place  at  tbt 


expense  of  water  (H^O),  the  hydrogi*n  of  the  latter  poasiblT  om 
bines  in  its  nascent  state  with  the  nitrogen  of  the  atmoqpMI^  te 
form  ammonia. 

It  has  been  common  in  Tpcent  works  to  find  the  value  of  hmnoiis  or 
carbonjieeoufl  mattt^rs  in  the  Aoil  estimated  very  low;  tb^y  b«v«*  b«i^n  r^ 
garded  either  us  merely  improvin^r  the  (physically  t  *  pow«r<iC 

Koilsp  or  AB  Mill  real's  of  carbonic  acid,  alreaav  i^ufficien  i^-d  by  Iha 

ntmosphcro.  Hut  the  above  observations,  ^me  out  by  tlic  'vxperinunii 
in  Turnip-growing  by  l^awes  and  Gilbert,  art?  in  favour  of  a  higher  fiiJ- 
mnte  of  the  value  of  decaring  carbonaceous  matters^  and  of  rmfding^tbiai 
as  important  constituents   of   fHrniyanl-manurea    for  certain    -  —-— 

Lawes  and  Gilbert  found  that  stiraulating  nitron ^  ** --^ 

were  rather  detrimental  to  the  growth  of  tuna: 

00  at  the  expense  of  the  roots;  but  this  was  couiiL........ :  ^ 
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sure  by  supplvrnf;,  with  the  nitrog^noua  mAnure8|  ciirboiiAceottB  substances 
in  coa&ideniblt?  propjrtioti. 

752.  Certain  obHt-rvations  made  hj  Ville  appear  fco  indicate  a  power 
in  IjTlng  plants  to  fix  nitrogen  from  atuioBpheric  air ;  but  thi»  m 
negaliyed  by  BouBsingiialt,  Lawos  and  Uilbcrt,  Pugh,and  others.  That 
ammonia  in  not  absolutely  necessaiy  for  the  nitrogen oujs  food  of 
plants  i»  distinctly  indicated  by  the  effect  of  nitrates  as  manures, 
nr ailing  that  of  salts  of  ammonia.  Moreover  it  has  been  stated  re- 
cently tliiit  ozone  (&  peculiar  condition  of  oxygen)  converts  ammonia 
into  nitruuB  acid  ;  and  there  is  rea^soo  to  suppose  that  the  ozont*  con- 
dition of  oxygen  iM  produced  in  certain  cases  in  the  liberation  of  that 
element  by  plants. 

753*  W©  may  sum  up  bncfly  what  appear  to  bo  the  most  proba- 
ble hypotbases  respecting  the  acquisition  ol  the  four  principal  elements 
(C,  H,  O,  K)  of  the  food  of  phmts. 

1*  The  cell -contents  of  plants*  when  they  contain  protoplasm,  are 
oapablo  of  a>i8imilating  nitrogenous  matters  in  the  form  of  oom- 
pomids  of  ammonia  or  nitrates. 
2.  Protoplasmic  matters  are  capable  of  assimilating  organic  ternary 
compounds,  without  the  aid  of  light*  in  the  form  of  dextrinous 
or  saccharine  substances  (Fungi),  and  in  the  form  of  com[x>undsi 
of  Uie  organic  acids  of  the  soil  (crenic  and  apocrenic  acids)  with 
ammonia  and  alkalies.     This  action  is  accompanied  by  contact- 
action    also,  decomposing    and    wasting    the    organic    matter 
(§  74 1 ),  when  it  goes  on  in  Fungi  or  in  other  plants  in  the  dark 
(germinating  seeds,  blanched  vegetables,  &c,). 
3-  Protoplasmic  matten,  in  all  plants  except  Fungi  (and  perhaps 
some  Algffi),  are  capable  of  decomijosing  carbonic  acid  when 
exposed  to  sunlight,  the  carl)on  entering  into  union  witli   the 
elements   of  water  to   form  the  Unuunf  compound,  C  H  0 
(dextrine,  sugar,  cellulose,  starch,  &c*). 
754.  For  their  mineral  food,  plants  are  of  couTBe  chiefly  dependent 
on  the  ^il  in  which  they  grow,    "'llie  gradual  deeompohition  of  rocks 
furnishes  the  earthy  and  alkaline  constituents,  which  must  vary  on 
different  formation b  or  according  to  diluvial  actions.     Marine  planli 
I       naturally  accumulate  many  of  the  mineral  elements  of  sea- water ; 
j       and  plants  growing  near  the  sea  derive  a  certain  amount  of  tlic  salta 
I       of  sea-water  from  the  atmosphere,  brought  by  tlie  winds ;  tlic  salt 
spray  is  shown  to  be  carried  great  distances  by  its  being  injurious 
I       and  dastructiTe  to  many  kinds  of  plants  growing  exposed  to  sea- 
winds. 

Sect  3.  ABeoiiPTto3i. 


755.  Since  the  lower  plants  oonsist  of  closed  cells,  in  the  interior 
of  which  their  vitalixed  substance  resides,  and  the  membrane  of  their 
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cells,  so  far  as  fmr  investigations  can  reach,  is,  in  ^enei^l, 

of  orifices,  the  food  of  these  plants  can  only  be  tukcn  np  in  s  Uqiil 

or  goseouB  condition   by   the   still   mysterious    process  of  i2ii!>ib»> 

tiou. 

750»  In  plants  of  more  complex  organisation,  olthougii  hm 
parenchymatoua  tissues  exist,  and  the  interspaces  (§  GIG)  hceoi 
cuneerned  in  at  least  secretion,  tho  external  surface  of  tti«  pliit. 
by  wbich  food  ninst  penetrate,  is  carefully  guardod  by  a  cocitiiiiMB 
epidermic,  entirely  devoid  ot*  orifices  in  the  roote,  the  piindfial  dK 
t^orbing^  organs ;  and  though  pej-forated  by  stomatal  orifieoB  io  tW 
leaves  and  other  aerial  organs,  these  are  carefully  guarded  by  spedil 
contrivaneos  to  prevent  the  entrance  of  solid  matter*  and  in  aU  atxB 
lead  mortdy  to  int£n'<^Uahtr  passages,  external  to  tiie  membraiiet  of 
the  vegetative  cells. 

In  the  Fungi,  lichens,  and  Alga;  absorption  appears  to  ta]ce]iJMe 
freely  at  aU  points  of  the  thollus  to  which  gaiies  and  liquids  lia?e 
access.  The  structures  of  Mosses,  llepiiticfB*  and  the  smaller  mfim* 
hers  of  the  bighcr  groups  of  Cryptograms  are  likewise  «a  nmply 
cellular  thjii  they  appear  to  bo  little  dependent  on  rgot-stmeturei^ 

In  the  higber  Cr^ptogamia  and  the  Fhauerogninia  the  abeorfilicio 
of  lic|iiids  appears  to  be  confined  to  the  roots,  the  epidermts  of  tJtte 
leaves  <frc.  being  so  organized  as  to  oppose  the  entrance  of  wat«T» 
while  the  stomatal  colls  which  guard  it*  orifices,  swelling  up  m>  a&  I0 
close  the  slit  between  them  when  lilled  with  fluids  concur  U>  prvvmit 
the  abaorj)tiou  of  water  or  other  liquid,  (tascs,  however*  ]>i*nr>tTmto 
freely  tlirou^h  most  cell-membranes,  and  benc/^  may  be  absorbed  by 
leaves,  and  can  pass  freely  through  the  stomata  into  the  iiitercdlolar 
passages, 

757-  The  physical  phenomenu  of  (//^((^iVn*  and  o«wOir<r  arts  tbnilMMt 
important  agents  in  the  ac(juij>ition,  by  the  cell -con  ten  Is,  of  maieriil 
from  witliout.  These  phenomena  depend,  first,  on  adhesion  of  Ike 
liquid  to  the  solid,  and  then  on  any  circumstanei*  wbu  b  caiwc  m< 
ment  in  the  molecules  of  the  liquid. 


We  may  say,  in  g<^nera!  terms,  tbat  wben  two  liquids  of  ' 
Biti€*»  (the  one  *'  rolloidai  '^  or  little  ditTu.*fible,  the  othf^r  **  >  ■ 
preatly  ditfnsiblc  |  are  separated  by  a  membrane  or 
the  denser  liquid  becomes  increased  in  bulk  by  t!i 
linaid  into  it  through  the  meiubrane,     Thb  r 
dinrationSf  depndt^ut  upon  other  qunlities  b 
Bueh  as  their  molecular  relations  to  the  subhtaui  f  ol  tJi 
brane,  the  molecular  nature  of  the  m<>n)brano  it^lf 
ditTerent  liquids,  that  which  i.*  mort'  rfadily  imbibed  by  me  m 
paseea  throuf'h  in  a  ^repouderatiuif  current. 

When  W(^  plart^  simple  vegi^tiinle  Cfll^  with  flexibb     "  *^  '"  tnliiiBia, 
wich  as  many  poHen-grains*^  yeast -globules,  &Cm  in   v  r 

eell-contenU  absorb  waU^r  and  tho  oetl-woll  expand^  ^^^i.*. 


1 
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bursta.  On  the  other  hand,  placed  in  strong  solutions  of  sugar  or  gum, 
such  cells  will  lose  part  of  their  contents  and  shrink.  But  these  simple 
experiments  are  not  suflicient  to  indicate  what  takes  place  in  the  cells  of 
tissues  filled  with  living  protoplasmic  matters  ;  for  very  frequently,  when 
we  place  such  cells  in  liquids  differing  in  density  from  their  contents,  there 
ensue  successive  changes  of  condition,  which  must  also  be  involved  in 
many  natural  processes.  Thus,  if  we  place  in  water  a  fragment  of  cellular 
tissue  from  the  region  where  pollen-grains  are  being  developed  in  the 
anther,  or  spores  in  sporanges,  water  is  absorbed  through  the  cellulose 
coat,  but  the  primordial  utricle  contracts;  but  when  tne  water  pene- 
tratt^s  the  latter,  it  swells  again  and  sometimes  expands  beyond  its 
original  volume,  bursting  the  cell-membrane  when  this  is  weak. 

The  presence  of  a  membranous  or  porous  septum  is  not  essential  to  such 
a  process  of  filtration  and  admixture  as  above  described.  Two  liquids  of 
different  densities  placed  in  contact  will  gradually  mix  by  the  attractive 
force  that  the  one  exerts  on  the  other.  This  liquitl  diffusion  depends 
materially  in  amount  on  the  nature  of  the  liquids— -colloid  or  crystalloid, 
ab  the  case  may  be. 

758.  The  recognition  of  endosmose  as  the  cause  of  the  absorption 
of  liquids  by  the  young  roots  and  root-hairs  affords  some  explanation 
of  the  apparently  contradictory  phenomena  which  have  been  de- 
scribed by  those  who  have  experimented  with  a  view  to  ascertain 
whether  plants  have  any  aeUctintj -power.  It  has  been  shown  that 
there  exist  some  very  complex  oircumbtances  of  purely  physical 
nature  in  endosmotic  processes,  and  that  simple  density  of  liquids  is 
by  no  means  the  only  important  point — alkaline,  acid,  or  neutral  con- 
ditions of  mineral  salts  causing  special  peculiarities,  dependent  on 
cbemicjil  and  molecular  relations  to  the  membrane  or  porous  inter- 
posed substance,  and  in  other  cases  on  chemical  actioiM  taking  place 
on  one  or  the  other  side  of  the  membrane. 

Some  writers  assert  that  the  niots  of  plants  absorb  all  substances  in- 
differently ;  and  the  experiments  of  Vogei  and  others  app<>ar  to  bear  this 
out.  But,  not  to  mention  that  the  ashes  of  different  plants  grown  in  the 
same  soil  have  different  composition,  Triuchinetti  has  shown  that  differ- 
ent saltA  are  absorbed  in  difii>n*nt  proportions  from  mixed  solutions;  and 
in  De  Saussure's  experiments  living  rix)ts  absorlx'd  difft?n»ntly  from 
diseased  or  deatl  ones. 

Such  phenomena  as  these,  however,  may  be  explicable  on  purely  phy- 
sical principles.  It  has  Ix'en  proved  that  different  chemical  salts  exnibit 
unlike  quantitative  phenomena  in  passing  through  dt*ad  endosmotic  sub- 
stances; and  thus  even  from  mixed  tiuids  one  salt  might  pass  more  readily 
into  a  cell  than  another;  and,  still  more,  the  immediate  decomposition  of 
one  salt  alone,  itiside  tiie  membrane,  while  the  other  was  not  affected, 
which  might  take  place  in  a  living  crll,  would  greatlv  affect  the  endosmose, 
since  the  cell-cont«»nts  would  soon  be  saturated  wit\i  the  latter,  while  the 
other  would  not  accumulate.  In  regard  to  I>e  Saussure's  experiments 
(which  are  borne  out  by  what  we  see  beneath  the  microscope  when  we 
apply  rea{rents,  such  as  iodine,  to  healthy  or  decaying  tissues),  there  b 
no  necessity  to  have  recourse  to  a  vital  agency  of  selection,  since  the 
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chemical  activity  of  the  cell-conteata,  quite  different  in  a  living  ftiul » t 
dead  urguul^m,  migiit  accoimt  for  all  tht!  divemties,  even  if  the  ^Saea»  i 
could  not  be  ex|ilaintjd  bj  a  pbyaical  diiJereuce  of  tf^t^itm  in  ihe  Ufaf  | 
cell-membraiie  and  tluit  of  a  dead  organi  in  which  a  process  of  dear  ia 
mediately  comineuce^  if  it  is  expoeed  to  tho  action  of  ^at«ir.  It  k* 
recently  been  >^hoAvu  timt  poroma  vessels  placed  in  mixed  solutiaDA  selict, 
just  as  plants  do  under  similar  clrcuoLHtances  j  and  those  solutiaikft  vfaki 
pass  most  freely  tbroiit^di  the  walls  of  cells  are  tho^t^  ^which  alwajB  |iv 
most  freely  throu^di  the  sidei*  of  tht^  poi\>us  ves^sels,  Thoae  caai»  m  wm 
the  same  amouut  of  any  given  substance  is  capable  of  being*  alMariieil  If 
plants  which  haie  nevertheless  difierent  ehenncal  compo«itioa»  may  ibo 
be  explained  by  the  different  osmotic  powers  noasessed  by  the  c^  of 
diflerent  planta.  Thus^  suppoeing  the  rr>ot-ceiU  of  a  ceival  plant  tad 
those  of  a  Ijt*giiminou»  plant  to  take  up  the  same  amount  of  siUca  tiom 
the  soil,  the  quantity  of  that  ingredient  would  speedily  be  fonnd  to  W 
gi-eat^r  in  the  cereal  than  in  the  Legmniuotia  plant,  because  the  c^  of 
the  flintier  can  appropriate  sihca,  and  by  osmosis  store  it  up  iu  the  cfiH 
dermal  tiHMUt\^,  while  vxa  cells  of  the  latter,  having  different  o«motac  li- 
tions  to  silica,  tjoon  become  saturated^  and  can  take  np  no  martii. 
same  principle  we  see  cells  in  juxtaposition  con  tain  in  g  very  di^ 
credient^^  which  yet  do  not  mix  because  the  conditions  for  end 
m  some  way  or  other  not  ftivourable. 

SchlosiniLi^  stiys  that  the  power  of  absorbinff  mineral  ingredieiita  I 
soil  is  diminished  by  limiting  the  pr(:>ces8  oi  evaporadou,  as  whea  pliirti ' 
are  grown  nnder  a  beli-glass. 

75l>.  The  leaves  and  other  green  parta  of  the  higher  plaoti  4> 
not  appear  to  absorb  liquids.  "V^liDtlier  they  absorb  even  watery 
vapour  to  any  great  extent  is  questionable ;  but  it  is  certain  thattfacy 
absorb  gases,  and  that  a  very  large  proportion  of  the  curbon  whiA 
is  consumed  by  green  plants  is  taken  into  the  system  in  the  form  rf  \ 
carbonic  acid  gas,  by  the  leaves  and  green  shoots. 

Unger  denies  that  leaves  absorb  waterv  vapour:  but  ihja  it  In  ooatn- 
diction  to  the  genenil  impression;  and  it  is  difficult  to  understand  boW  I 
they  can  rrfttse  it.     With  regartl  to  nitrogenous  matters^  there  appotti 
to  De  oome  reason  to  imagine  that  ammonia  (or  tutratOM)  may 
similated  by  plants^  and  poA.Hil>ly  by  their  [eavee,  firom  almofiplie 
This  point  will  be  noticed  further  on. 

700.  The  entrance  of  gases  into  the  cells  is  attributable,  Uutiqgjb 
their  solubility  in  water,  to  eudosiuotic  action ;  while  the  lain 
difTuiiion  of  gases  provide  for  their  entrance  into  the  inter 
passi^ges^  which  brings  them  into  contact  with  the  do 
oella. 

Sect  4.  BiFFTsioN  OP  FiuiD  nc  FLAina. 

70 L  Tlie  diffusion  of  the  fluid  absorbed  by  plants,  and  tlie  mi 
of  the  interchanges  which  take  place  between  the  product* 
rated  in  the  diflereiit  tissues,  otfer  a  nnmbiT  of  problenw,  of  i 
wliicb  no  ver^*  satis faet4)ry  solution  c^in  at  pre«*ent  be  offered, 

7t>2.  In  mjuatic  plants  the  entire  aurfaee  is  employed  In  abfiifp- 
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tioD  ;  and  tho  liberation  of  gases  in  the  respiratory  or  other  processes 
being  accompanied  by  condensation  of  the  cell-contents,  eyidosmotU 
action  is  kept  up  constantly  during  active  vegetation. 

In  the  Cellular  plants,  such  as  Lichens,  Fungi,  and  even  in 
Mosses  and  Hepaticffi,  the  diftusion  of  the  fluids  would  appear  to  be 
a  result  of  simple  endosmotic  action  continued  from  cell  to  cell  in 
more  or  less  complex  series  ;  and  in  the  plants  growing  in  air,  eva- 
poration of  gases  increases  the  density  of  the  contents  of  the  last  or 
uppermost  cells  of  the  chain. 

703.  In  plants  with  well-develo|)ed  stems  and  roots,  the  liquid 
nutriment  is  absorbed  by  the  latter,  and  the  movements  which  the 
absorbed  fluids  have  to  make  are  much  more  complex,  not  only  from  the 
greater  variety  of  forms  of  tijssue  through  which  they  have  to  pass,  but 
from  the  multiplied  details  of  the  interchanges  with  elaborated  matters 
arising  from  the  scattered  distribution  of  the  leaves  over  the  axis. 

704.  As  so  large  a  quantity  of  fluid  is  absorbed  by  the  roots  from 
below,  it  is  clear  that  the  difl*usion  of  that  fluid  (or  mp,  as  it  is  now 
called)  must  in  the  first  instance  be  in  an  upward  direction ;  hence 
the  phrase  ascent  of  the  sap.  The  main  current  of  the  sap,  then,  is 
upwards  fn)m  the  root,  through  the  stem  and  branches,  to  the  leaves, 
wherein,  owing  to  the  changes  it  there  undergws  and  which  will  be 
hereafter  alluded  to,  its  character  becomes  altered  and  the  general 
direction  of  its  current  reversed. 

The  upward  dinM^tion  of  the  crude  sapy  and  still  more  the  downward 
current  of  the  chborat/fl  sap,  must  be  irndfrntood  in  a  general  sense  as 
indicating  the  pn»vailing  dinrtion  of  the  curn^nt.  A  more  strictly  correct 
expresaion  would  be  to  say  that  the  sap,  whether  ascending  or  descending, 
moved  in  the  direction  in  whieh  circumstances  are  mo8t  favourable  to  its 
flow ;  nud  this  is  to  those  spot.^  where  the  sap  is  most  needed  for  the 
nutritive  processes  of  the  plant,  as  will  be  more  fully  explained  in  suc- 
ceeding parajrniphs. 

705.  The  causes  producing  the  ascent  of  the  sap  are  manifold. 
They  vary  not  only  in  their  nature,  but,  at  different  times,  in  different 
parts  of  the  same  plant  and  under  varj-ing  circumstances.  We  will 
first  of  all  allude  to  the  inducing  causes  separately,  and  then  indicate 
how,  when,  and  where  they  act.  Endosmotic  action  consequent  on 
the  absorption  of  fluids  by  the  root  is  on  all  hands  admitted  to  play 
the  principal  share  in  the  diffusion  of  fluids  throughout  tho  plant. 
Capillary  action  facilitates  the  upwanl  passage  in  or  between  the 
flbro-vascular  tissues.  Pressure,  whether  exerted  by  the  tension  of 
the  cell-walls  upon  their  contents,  and  itself  conse<juent  on  endos- 
inodis,  or  as  the  result  of  increased  temperature,  which  expands  the 
air  in  the  stem,  forces  the  fluids  to  move  in  the  direction  of  least 
resistance.  Tho  oscillations  produced  by  the  swaying  of  the  branches, 
petioles,  &c  by  the  wind  also  occasion  intennittent  pressure,  to  which 
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Mr.  Herbert  Spencer  attributes  an  upward  thrust  of  the  sap  i 
the  pjint  of  least  obstruction. 

The  profu^sc  evaporation  or  transpiration  of  watery  Tapour  ftom 
the  leaves  is  n  puwerful  agent  in  producing:  an  upward  flow  of  ioid 
to  replace  thiit  which  Lei  lost  in  tbe  manner  indicated.  The  extiuTi- 
sation  or  exudiition  of  sap  consequent  on  tiie  mechanical  9tmi» 
eflectt^d  by  the  wind  ako  give  ri»e  to  a  current  of  sap  from  beloir. 
Chemical  actions,  such  as  the  transformation  of  March  into  su^rarAfi^ 
necesBitate  a  supply  of  water  and  create  currents  of  that  fluid. 

The  above-named  causes  act  eometimea  s^^pamtely,  at  r»ther  Tijii««  in 
combiniiiion.  In  thit?  moU,  Eot  only  the  abc^orption  but  the  ascent  of  lit 
sap  is*  due  to  oBmotic  action  cliiutly, 

Th'-  roots  lake  an  iiupurttrnt  sliare  in  promoting  the  uprriTr-*  •'  —  nf  tfct 
spring  sop.     If,  in  sprin;^*  Wf  notice  the  .surfivee  of  stumps  i  tfMt 

which  have  been  s^awn  off  in  the  pr»*cedintr  niitumn,  we  fin..  .,,.  ,  .*:  mf' 
faces  wet  with  ahaudaiit  iwudation  from  iht-  outi^r  layers  of  the  wood; 
andexppnments  made  upon  the  cut  ends  of  branches,  by  Halej^  and  otbetiv 
shrkw  that  the  sap  rise«  m  th^mi  with  very  considerable  force — in  Ihe  cm^tl 
of  the  Vine,  supporting  a  column  of  mercury  2«»  inches  in  height.     UJ 
is  evident,  therefore,  that  the  spring  current,  at  least,  is  partly  owinjr  t^l 
absorption  hv  the  root-?^  in  the  cells  of  which  deconj position  and  sc^lutioo  cifl 
stHixdi  art*  etfVcted,  and  which  miwt  in  consequence  abc^orb  water  gTredilyil 
the  enjjforgement  of  the  tinsues  may  cause  the  liquids  to  be  fon^  ]iito«2Mt  1 
upwardH  along  the  cours4e  of  the  vessels  and  ducts. 

In  woody  sterns  osmose  also  comes   into  play  in   conjimrttiiii 
eapillan^  action  aud  nrej^ure  dependent  on  the  various  cau*e*  ^    " 
Pressure  resiiiting  ironi  increased  temperature  is  illustrate 
cumstancetliftt  the  flow  of  sap  in  the  tnuiks  of  tree*  is  greaivM  auruii 
tiaytime,  when  the  tmuk  absorbs  the  siuiV  heat  by  ita  roii|^h 
and  k'tij^t  at  night,  when  the  tree  is  cooled  by  radiation.     In  '^^  '- 
transpiration  and  tht.'  movement-s  elTected  bv  the  wind  »ii 
cause*  for  the  rush  of  sap.     In  the  expanding  feaf-huds,  and  i-  ,-,.  ^ 
of  the  phint  where  vt^getntion  i«*  gomg  ou  actively  and  w^ht^n?  in  < 
qLicnce  large  quantities  of  nutriment  are  required*  the  rhemienl  frnn^for 
Hon  of  the  cHl-iNtntent-ST  which  renders  them  available  for  \ 

poses,  necea^itates  a  hirgf  quantity  of  water ;  and  in  r  »^  tat 

endo«ttUit ic  current  i»  prodaced.     This  chemicnl  action  •  ■  i  inaiiilT 

occur  at  the  very  point  where  growth  is  most  artivt  \\  {admit 

elsewhere,  in  what  may  be  termed  the  store-cells,  io  that  a  eunvol  b 
determined  from  the  store-cells  to  the  growing  pointa. 

The  tmnftfer*  just  Hlbided  to  may  be  compared  to  a  row  of  tIftlBili 
handing  on  pails  of  water,  in  the  absence  or  a  ho»e  or  conttttuoo*  fVf^ 
such  as  is  repn\<*ented  by  the  hlood-ve«sels  of  an  animaL 

The  spring  ascent  of  sap  in  Dicatyledous  is  jjanly  to  be  iecQuated  for  lit  | 
the  solution  tif  >tarch,  or  trie  deconijxisition  of  fixed"  oil  &c.,  irt  ♦*' ■  ^--^^  nwl 
camhtum- region.  n»  above  mentioned  (just  ns  oecurs  in  the  ri  -<n^ I 

bi^ginning  to  germinate),     Ihit,  as  has  been  observed  by  \.  .,  JU -«•,  t^| 
laapissatcd  juices  thus  formini  do  not  lie  in  thr*  sap-wood  wbefBte  t^  j 
Mcending  current  liows^  but  in  the  ^'ambinra-layerw  whera  the  «'  " 
«ap  d^BoimU  f  and  it  is  not  clear  why  the  ucendiag  ttuid,  If  aovwt  hf  ' 
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eudosmose  alone,  does  not  paiV)  out  laterally  into  the  cambium  as  soon  as 
it  rem'hes  the  stem.  That  the  buds,  however,  do  exert  this  attractive 
force  is  ucen  by  the  influence  of  the  heat  of  a  greenhouse  in  causing  the 
ilow  of  sap  in  a  Vine  which  is  planted  with  its  roots  outside  the  house 
and  its  stem  brought  inside  and  trained  there. 

706.  In  the  leaves  (and  green  portions  of  plants  generally)  the 
very  important  phenomenon  of  evaporation  or  transpiration  of  watery 
vapours  occurs,  and  constitutes  probably  the  most  important  agent  of 
all  in  causing  the  supply  and  diifiision  of  food  in  plants.  It  has 
been  stated  above  (§  75JS)  that  plants  absorb  their  liquid  food  pas- 
sively by  their  roots ;  therefore,  under  equal  (ixt<»mal  conditions,  a 
plant  should  receive  the  nutrient  matters  derived  from  its  liquid 
food  in  the  ratio  of  the  quantity  of  water  passing  through  its  tissues 
and  evaporated  from  its  leaves  &c.,  since  the  water  passes  off  almost 
as  pure  vapour,  and,  at  all  events,  leaves  its  mineral  constituents  be- 
hind. The  amount  of  evaporation  is  remarkably  great,  and  accounts 
in  some  degree  for  the  sustenance  of  plants  by  such  extremely  dilute 
solutions  of  their  nutrient  matters  as  they  find  in  the  soil. 

The  experiments  of  Lawes  and  Gilbert  give  the  following  average  daily 
loss  of  wat<'r  in  the  months  indicated,  in  pots  of  unmanured  soil,  the  first 
line  from  JVheaty  the  second  from  Peas : — 


March  ivnh  Marrh2?«th 

April  28th 

May  25th 

Jane  89th 

JalT2Sth 

Aug.  nth 

to                   to 

to 

to 

to 

to 

to 

Maroh  2?»th.  April  2^ih. 

May  2.Hh. 

June  y»th. 

July2?th. 

Aug.  nth. 

8«pi.7th. 

14-3          400 

11J2-4 

1177-4 

15358 

1101-4 

230-9 

11-2          42i) 

100-4 

1079-8 

20»2-7 

377-2 

— 

The  total  amount  of  water  ^nvon  off  during  the  whole  period  of  172 
days  (Maroh  IM  to  Sopt.  7)  wa**,  by  the  Ulteat,  113,527  gnuns,  by  the 
y'«u«,  10t»,(V*2  grains.  The  total  (juantity  of  mineral  aah  from  each  of 
the  samples  was,  Jrheat^M-ii^ grains,  and  Peas4ii-Ui  grains,  which  shows 
that  the  Wheat  took  up  32*14  grains,  and  the  IVas  30-57  grains  of  mi- 
neral matter  in  every  100,000  grjuns  of  water  which  evaporated  from  it 

The  amount  of  transpiration  depends  on  the  age  of  the  plant  the 
amount  of  surface  exposed,  the  natun»  of  the  epidermis,  the  texture  of  the 
leaf.  i\:c. :  thus  it  is  usually  greatest  on  the  lower  surfaces  of  leaves,  which 
are  pn)vided  with  the  firreatest  number  of  stomata.  External  conditions, 
hurh  ai<  the  degree  of  moist un»  in  or  the  temperature  of  the  air,  also 
exert  great  influence  on  tnmspiration  ;  the  drier  and  hotter  the  atmosphere, 
the  greater  the  transpiration.  Light  also  has  great  effect  on  the  quantity 
evaporateti ;  but  it  is  difficult  to  separate  its  effects  from  those  ofneat. 

In  the  spring.  Wfore  tht*  expansion  of  the  buds,  absorption  is  neces- 
sarily gr«>at4*r  tlian  transpiration,  the  water  in  such  a  case  is  stored  in  the 
stem',  where  it  is  made  available  for  the  expanding  buds  and  growing 
tissut^s  iriMierallv.  In  the  summer  the  transpiration  is  greater  than  the 
absorption ;  ani)  then  the  leaves  depend  for  their  supply  on  the  stores  in 
the  stem,  or,  failing  that,  they  wither.  Even  in  ^nnter,  provided  the 
stem  be  not  absolutely  frozen,*  there  is  a  motion  of  the  juices,  dependent 
to  a  great  extent  on  tlie  temperature  of  the  soil,  which  is  always  in  that 
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season  higher  than  that  of  the  air,  and  it  increases  in  ^qj^wml  torn  Ik 

surface  downwards. 

767.  As  regards  the  special  tissues  Ihrougli  which  the  at]»  4**i,  I 
the  experiments  of  Holtkiaan  and  others  indicate  that  a  verr  ttnifaM.! 
diifuaion  of  fluids  takes  plaee  in  the  Celluiar  plantft  iind  in  cholltNM-f 
But  the  last-named  physiologist  found  that  in  tho  plants  poqawotd^l 
fibro-vaficularhundles,  the  fluids  passed  up  in  the  first  instance  fiwj 
the  roots  chiefly  in  the  prose nchymatous  cellular  eonf^tticntft  of  6ft] 
bundles.  These  experiments  were  made  hy  causing  the  plaati  !•' 
absorb  ferrocyanide  of  potassium;  aud  theu,  by  treating  seetionilt 
them  with  a  per-salt  of  iron,  the  course  of  the  &ap  ^-us  shown  hy  (k 
local  appearance  of  Prnman  hhu. 

Unger's  experimeut.Sj  in  which  he  caused  plants  to  absorb  the  1^4  jiiio 
of  the  henibA  of  PhytohtTa,  guve  the  same  results.  Aa  a  rule,  it  wa* 
found  by  both  ohsc^rvera  that  the  tluids  did  not  po^s  by  the  iKpind Vook-Ii 
ihf'juaelvei*^  unless  th«  continaitr  of  the  nb^orbiug  «iirftice  of  tb*«  rt»it» 
had  l>eca  destioyed.     Ilerbt^rt  8penc<?r*a  expt^nin^iits  bow.  '     i  tJwit 

the  pa.HSiL};e  through  the  vessels  is  much  mort^  nipid  X\i>.  .  Uitj 

ceUular  tissue.     Where  cut  branches  are  catised  tu  absurb,  \m^-  UkiitUuse 
in  the  opeu  vessels  and  ducts  by  simple  capillarity. 

708,  The  spiral  and  <)tht*r  vessels  do  not  always  participate  in  the 
diflusioa  of  the  juices;  but  in  the  coinraencvment  kvI^  the  grvviii^ 
iug-seuson  (with  us,  in  spring),  the  whole  litsui?  Ixcoming  ^p^fpA 
with  fluid,  the  vessels  are  commonly  found  full  of  saji.  In  tbe 
ri'f^ukr  steady  course  of  vegetation  the  spmil  vessela  ar^ 
fount!  tilled  with  air. 

The  inUrctUular  pasnages  are  also  filled  with  air,  exct^pt  nn^ 
peculiar  circumstances,  aud  therefore  take  no  part  in  the  distriliatioa 
of  the  sap. 

70!i.  The  experiments  which  have  been  made  to  adcertoio  tl» 
course  of  thc^  fluids  al>Bort>c^d  by  the  roots,  tend  to  show  tlmt  the  «a2> 
passes  upward  in  the  elongated  cells  associated  witli  veniids  in  tJie 
fibro- vascular  bundles^  towards  and  into  the  leaves  and  other  of^auL 
The  distributiou  of  the  fluids  musk  therefore  be  v**ry  dliFcmit  m 
stems  diflereutly  organized  as  regards  the  arrange ni cut  nf  tl)c»f 
bundles.  In  Monocotyh^dons  we  find  a  series  of  isolated  *tfvtipff ; 
in  Dicotyledons  the  fluids  ascend  in  a  much  freer  ami  wider  eouxie^ 
in  the  more  abundant  wood  of  the  regularlj  arranged  cirelei  uf  htn- 
dles  (§  065).  A  further  diversity  arises  from  the  chau^*  wfakh 
take  place  in  stems  with  age :  in  Dicotyledons  the  inner  UyiMi  of' 
wood  generally  liecomc  converted  iu  the  course  of  tinu!  into  iU^yi- 
wood  (§  (170),  the  suhdity  of  which  obstmcts  the  pamago  of  lii^ 
which  then  asc!end  chiefly  in  the  outer,  younger  layen  of  wixid,  whkh 
oonstitute  the  alhvLmum  or  sap-wood. 

This  is  iHiistrated  by  the  vegetation  of  hollow  Diootyl^dottona 
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which  a  siiffinent  layer  of  young  wood  remains  within  the  bark  to  carry 
up  the  ab»<)rlx»d  tlui^.  It  is  found  that  the  careful  removal  of  the  heart- 
wood  of  trees  does  not  prevent  the  supply  of  liquid  to  the  branches  from 
the  r(K)ts ;  but  if  the  layers  of  sap-wood  are  removed,  the  upper  parts  of 
the  tree  die  from  desiccation,  even  when  the  bark  is  left  uninjured  except 
to  such  an  extent  as  is  sulHcient  to  allow  of  remoyinpr  the  wood  beneath. 
The  r«'moval  of  a  ring  of  bark  does  not  prevent  the  ascent  of  fluid,  but, 
as  will  be  noticed  presently,  arrests  the  downward  distribution. 

770.  A  certain  amount  of  lateral  diffusion  takes  place  from  the 
ascending  current,  8Ui)plyiiig  the  surrounding  tissues  with  water, 
and,  perhaps,  nitrogenous  mat<>rials ;  but  this  point  is  not  clear. 

771.  The  fluid  which  is  found  in  the  sap-wood  of  Dicotyledons  is 
of  a  water}'  character,  containing  dextrine  and  sugar,  but  not  starch, 
chlorophyll,  or  any  colouring-matter.  It  contains  also  mineral  ealts 
absorlx'd  by  the  root«,  in  an  undecom posed  condition,  at  considerable 
heights  in  the  stem.  These  fluids  are  called  crude  saps,  and  occur 
in  especial  ubundiinco  nt  the  timo  (spring)  when  the  renewed  che- 
mical actinty  in  the  developing  cellular  tissues  causes  an  increased 
absorption  of  fluids. 

This  crude  sap  flows  out  freely  from  incisions  into  the  sap-wood  of 
I)icotvle<lonous  trees  in  spring,  ani  sometimes  spontaneously  bursts  forth 
in  a  kind  of  overflow,  as  in  what  gardeners  call  "bleeding"  of  Vines, 
Birches,  Xc. 

772.  The  crude  sap  becomes  more  and  more  condensed  as  it  as- 
cends in  the  stem  and  other  organs.  In  the  leaves  and  other  green 
parts  it  undergoes  a  mast  important  transformation,  loses  by  trans- 
piration much  of  its  water,  and  receives  a  new  element  in  its 
comiM)sition,  of  the  highest  imi)ortance  to  it  as  material  for  develop- 
ment, namely  carbon,  derived  from  the  carbonic  acid  absorbed  by 
the  leaves  and  decompased  there  in  sunlight,  with  the  liberation  of 
oxygen. 

773.  The  nature  of  the  progress  of  the  sap  thus  elaborated  firom 
the  leaves  into  the  camhium-rcfjion  (§  066)  of  the  stem  and  other 
partvS  is  at  present  obscure.  Some  authors,  indeed,  totally  deny  that 
the  elalH>rated  sap  does  descend ;  but  this  is  in  contradiction  to  all 
experience  and  observation.  All  experiments  which  have  been  made 
favour  the  opinion  that  there  is  a  descent  of  sap  elaborated  in  the 
leaves,  in  Dii otyledons  at  least,  in  that  part  of  the  fibro-vascular 
bundles  coinciding  with  the  cambium-ring  of  the  stem — that  is,  in 
the  cambium-layer  of  the  wood  and  in  the  internal  tissue  of  the 
bark.  This  supplies  the  mat^^riid  for  the  development  of  new  wood 
in  the  fibro-vascular  layers :  and  this  elaborated  sap  evidently  passes 
not  only  downward,  but  also  inward,  by  lateral  transmission,  since 
we  find  in  autumn  starch -granules  laid  up  in  the  medullary  rays 
bi'tween  the  wedges  of  developed  wood. 

The  sap  therefore  performs  a  kind  of  circulation  in  Dicotyledons, 
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not  in  a  proper  syBtem  of  vessels,  but  hj  a  series  of 

and  rostor-itions  of  equilibriuni  in  a  mass  of  permeable  tiBSOfsSt  df^- 

pt-ndent  upon  local  pliysical,  chemical,  and  development al  Jictiofift. 

The  evidence  of  a  descent  of  elaborated  Mip  Is  overwhwliuiiijar. 
simplest  proof,  tbat  of  rt^moviniz  a  ring  of  baru,  wbicb  cAust^s  ili<?  nmM 
of  devtflo|impnt  of  wood  Wdow  the  ringi  is  borne  out  hy  »I1  v»risiti»4Bi 
of  it.  Rintfimf  fruit-tiVL's  in  tliirf  way  cmiyes  a  teiuporan-  iiicr»'«M'  d 
prodnct  of  froit  abort  the  wound,  fi*om  the  accunjulation  of  the  d*- 
oorated  niattt^r  tlit^re.  The  fornnition  of  tid)ers  in  the  Potato  mid  smiW 
plants  is  prevented  by  intemiptinp:  the  continnity  of  the  corticiil  hiy^rs; 
and  when  bark  is  removf^d  in  patches,  and  the  surface  becomes  gmiiuillj 
grown  over  by  new  wood,  the  greater  part  of  the  new  growth  cornea  fruoi 
the  upperside,  1 

It  la  Mulder's  view,  that  all  the  nitrogenous  constituents  of  plants  Mil 
not  only  abaorliid  by  the  rootis,  but  ik^sinitlatrd  there  at  otnce,  and  that^ 
carboD  is  £xed  in  the  green  organs — then,  that  a  continual  int^erchaa^ 
goes  on  from  »1x*\  e  and  below,  tlie  rcXJts  **iipp!>iiig  pfntopla^mic  maltf 
(§5117  9  which  originate  all  organic  phenomcnAf  whitr  the  It^res  Mad 
down  the  teniarv  com  pounds  (C  R  0)  whi<'h  off<ird  the  miitoTial  fovrall- 
menibraoe,  starch,  &c.  This  author  attrihul<-*s  tf  *'  ^  iition  to  idanli 
endosiiio^'  \  but  tbi.H  doe?  not  account  for  th^  pa^  lamia  Umiifl 

the  nlbumum  and  of  ehtborated  nutriment  throuf  i.  l  ur  uMnTbanc.  Otte 
authors  coni*ider  that  organic  sul>stances  (carbn»hydmlcs,iilhumim>ida,Ac) 
are  formed  in  the  leaves ;  in  such  a  case  a  descent  of  the  cap  nauil  cl 
neoeauty  occur. 


774.  ^ncha  stnt-es  that  the  elaborated  e^ap  in  the  cellular 
different  from  that  in  the  rascuhir ;  "  the  paronchymatoua 
have/*  aaya  he,  "  an  acid  sap»  cootnining  eugar,  atarch,  mk^  m»> 
table  acids/'  &c.  The  vascular  and  proven chymatoua  tiasiiisi,  uh 
chiding  the  "  vasa  propria  *'  and  elathrate  ccUh  (^§  585»  f(24),  hif^ 
an  alkaline  sap.  The  sap  passing  through  these  ti«9uea  ia 
albuminous  nature.  Other  phy8iologigts»  however,  donUt 
any  such  sharply  defin*'d  dual  nature  of  the  elahoratiHl  sap  i 
thou^^h  admitting  the  large  share  which  tlie  vo*ia  propria  Htl  in  iW 
desc<?ut  of  the  ehiborated  juices. 

775.  We  may  eonclndi!  thiR  portion  of  the  subject  hj 
that  the  nutrient  fluids  in  plants  follow  certain  directions, 
to  the  structiirt*  and  arrangement  of  the  tiasnes,  the  locjility  of  liit 
sources  of  nutriment  and  of  growth  or  other  action  ;  and  aa  riE|(afdiJ 
the  elaborated  lluid  the  movement  may  be,  1,  from  the  plaoe 
formation  to  that  of  consumption,  or,  2,  to  t  be  Ntore-ocllik  or  ran 
Toirs,  or,  3,  from  these  latter  to  the  place  of  c(m^imptioji.     Hmj  j 
ascending,  descending,  or  horizontal   direction   of  the  Gozrea 
therefore  a  secondary  mutter. 

To  tllustmte  the  movement  and  transfen.'nce  of  nutrient  mattrj)i,aDi 
mav  here  be  made  to  the  re«earchps  uf  M.  A.  (iris  on  the  pnxinHioa  wmk 
utilization  of  Starch  kc.    This  observer  find?  that  in  wtnter^unc  iSm 
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xnedullanr  rays,  wood,  and  pith  are  all  tilled  with  starch-grains.  These 
diminish  in  spring,  but  are  afterwards  replaced  during  the  summer.  lie 
concludeH  from  this  that  there  are  two  special  movements  of  the  nutrient 
subntances,  as  illustrated  by  their  formation  in  summer  and  their  abeorp  • 
tion  in  the  following  spring. 

Sect.  5.  Elaboration  of  the  Food. 

776.  When  green  plants  are  placed  in  water  containing  dissolved 
carbonic  acid,  and  exposed  to  sunlight,  they  give  off  oxygen  gas. 

This  may  be  readily  observed  in  VaUistieria  and  other  submerjred  green 
plants  grown  in  glass  iars,  a  continuous  stream  of  bubbles  escaping  from 
the  plants  when  standing  in  the  sunshine.  The  frothy  masses  or  Con- 
fervje,  borne  up  to  the  surface  of  freshwater  pools  in  sunny  weather,  by 
the  entangled  bubbles  of  oxygen,  affonl  another  common  instance. 

The  absorption  of  carbonic  acid,  and  the  elimination  of  oxygen  in  the 
case  of  aquatic  plants,  and  also  in  that  of  leathery  leaves  as  in  the  Cherry 
Laurel,  where  there  are  comparatively  few  stomata,  take  place  on  the 
upper  surface  only. 

777.  NMiere  no  carbonic  acid  exists,  as  in  boiled  or  distilled  water, 
no  oxygen  is  liberated.  L'^ity  shoots  remaining  attached  to  trees, 
but  enclosed  in  close  glaf^s  gl.>i)cs,  increase  the  percentage  of  oxygen 
in  the  globes  when  cxposinl  to  daylight ;  and  cut  shoots  with  the 
lower  ends  placed  in  water  containing  carbonic  acid  in  solution, give  off 
more  oxygen  than  if  the  lower  ends  dipped  in  water  devoid  of  acid. 

The  oxygen  exhaled  by  leaves  &c.  is  formed  at  the  moment  of  its 
liberation  ;  for  Confervie,  which  have  no  air-passages,  and  other  plants 
which  have  had  their  air-passages  exhausted  by  the  air-pump,  give 
off  oxygen  under  the  above  circumstances.  Fragments  of  leaves 
IMjrform  the  same  function  so  long  as  their  organization  is  uninjured, 
while  the  destruction  of  the  cells  by  pressure  kc.  stops  the  action. 
Tlie  epidermal  cells  (§  iyXS^  oxhah*  no  oxygen. 

The  unlike  intlupnce  of  the  difren»nt  rays  of  th*»  sp<»ctnuu  is  very  re- 
markable. According  to  I)raper.  whoj»*»  obsiervations  havo  been  confirmed 
by  numerous  observers,  sunlight  acts  in  proportion  to  its  illuminating 
jM)w»>r  in  the  dt'oxidating  proct^ss:  which  app<»ars  to  be  just  the  reverse 
of  what  occurs  in  the  nniucing  action  of  lignt  upon  silver.  The  yellow 
rays  an*  alni<>st  a.**  ]v»w»»rful  as  white  light :  while  th*»  mon»  refrangible 
my.*,  blu",  viol»»t.  v^c.  Ikivo  little  or  no  eff**ct  on  the  emii^on  of  oxygen, 
though  it  \*  prohfibli'  tlu.y  mav  exert  great  intluenc^  on  the  chemical 
trnnsformntions  which  follow  that  process.  In  gn»Hn  lijrht  the  leaves 
emit  carlK)nic-acid  ir«.<»,  a**  in  darkness.  Diflfuseil  light  is  rich  in  the  more 
refrangible  rays,  and  hence  causes  a  vanty  emission  of  oxvgen.  Prillieox, 
however,  asserts  that  the  amount  of  oxytr»»n  emitted  by  liirht  of  Hifierent 
colours  is  in  direct  proportion  to  their  illuminating-p<>wer,  and  that  the 
effect  of  the  yellow  ana  re<l  ruvs  in  causing  the  disen^-airt^ment  of  oxygen 
i*i  due  to  their  luminous  intensity.  A  corresptmding  fact  has  been  noticed 
with  n»ganl  to  the  evaporation  of  water,  so  that  the  two  phenomena 
would  appear  to  be  in  some  way  connected. 


572 


PHtSlOLCHSY. 


77B.  The  quantity  of  0x3  gen  given  off  bears  a  definite  proprntaim 
to  the  carhonic  uetd  absorhecl  by  u  plant ;  but  excees  of  carbonic  add 
hecomos  ohnoxioiia  to  health* 

770.  It  would  appear  thut  nitrogen  ia  al«o  given  off  by  plants  im- 
posed to  Bunlifjht,  Draper  observed  uonsiderable  quantities  exh^f>d ; 
and  Cloex  and  Graticdet  notice^d  more  than  was  attributable  to  iff 
I  accidentally  present  iu  th<3  iutercellulftr  passages. 

Boim^sinsraiiltassiTta  that  in  the  ra^ie  of  mttwh  plants  a  iimal]  propottioa 
of  carbonic  oxide  ib  exhaled  by  the  green  parts  of  plants,  but  probitklj  ad 
under  nonnal  conditions. 

780.  When  the  influence  of  the  sun  ig  withheld  from  green  planti, 
they  cease  to  give  off  oxygen  ;  carbonic  acid  ia  now  not  abeorbed  but 
exhaled,  oxygen  being  absorbed  from  the  surrounding  mediam, 

Some  entire  plants  (Fimgi  and  parasites)  and  certain  part*  of  xnoit 
others  (roots,  fJowers,  giTminating  seeds,  &c.)  absorb  oxygen  at  all 
times  and  exhale  carbonic  acid. 

The  carbonic  acid  given  off  from  the  interior  of  stems,  fttota^  Ae, 
by  day  ia  probably  reabsorbed  and  decomposed  in  the  green  paHa 
before  it  arrives  at  the  sorface  of  the  leaves. 

Accorfling  to  DeSaussiire,  if  a  plant  U  kept  in  a  perfwtly  dooedjar 
cont^ning  a  measured  qtiitntity  of  ntnio^pheric  nir,  for  fteTera]  dav«  attd 
nights  (an  equal  number  of  eacn),  no  cljan^e  is  found  in  the  volume  or  eon^ 
position  of  tlie  air;  the  plant  hai*  ♦•xhjvled  oxygt-n  bv  d;  '     '-orbed  it 

by  night,  and  exhaled  carbonic  acid  by  night  and  decn  W  dar^ 

in  equal  proportion.  But  if  thii^  pUnt  is  watered  with  r^uiunnri  oj  car- 
bonic acid,  or  this  gaa  is  ndded  to  the  air,  the  quantity  of  oxygan  In  tilt 
air  becomea  increased.  Under  ordinary  circum«tancoi!i*th«  leaver  derail 
pose  by  day  much  more  carbonic  add"  than  they  exhale  by  ni^lit  Th^ 
disengagement  of  oxygen  has  been  obsened  in  some  aquatie  plaota  to  to 
on  io  the  dark  for  some  hotjrs  after  exposure  to  the  3Mn.  The  soil's  ti^t 
18  thu8  8tort'd  away  iu  the  plant  and  rendered  available  in  some  form  or 
other  when  wanteil. 

7B1 ,  If  plants  are  placed  under  such  circumstances  that  they  cannot 
decompose  enrbonic  acid  and  exhale  oxygen  (by  excluding  light  from 
them)»  they  never  acquiro  proper  development;  no  green  colour 
api)ears  (they  ftre  etiolated),  little  or  no  woody  matter  is  formed  in 
the  whUs  of  the  cells,  and  the  whole  energy  is  conanmed  in  posbtng 
out  weak  waU^ry  shoots  :  scarcely  any  of  tlie  peculiar  resinous,  milky, 
or  other  secretions  is  produced ;  and  plants  can  only  sfohsist  undir 
these  circumstances  when  supplied  with  organic  nutriment, 

We  see  this  when  ^hoota  are  d<'veloped  ffoni  Potato* tubcrt  in  the  dail^ 
in  the  cultivation  of  Celerv  and  othiT  blancht»d  planti*.  kc, 

782.  A  moderat^i  addition  of  carbonic  acid  to  the  food  of  a  fifaui^ 
with  free  accefts  of  light  and  air,  is  mostly  accompanied  by  aoccfeniliiNi 
of  the  natrient  procos^ea  and  a  more  abundant  liberation  of  oo^ffoi. 

Many  green  plants  will  flouni^h  b  sunlight  on  water  and  eatbanie  mM 
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aloae.  Saussure  found  that  the  organk  matter  nf  dants  increased  in  the 
proportion  of  2  to  I  of  the  rnrhon  contained  in  toe  carlionie  acid  |  the 
olement^  of  water  boing  combiiji^d  vrhh  the  carbon. 

783.  Wlion  plant*!  jiro  placed  in  pure  nitrogen  gas,  or  in  vacuOf  all 
the  functions  of  vegetation  are  arrested  ;  not  only  do  the  chemical 
actions  above  noticed  cense,  but  irritability,  like  that  of  the  Senwtive- 
planta  *tc.,  is  lost,  and  the  plant  decaj^s.  Even  shoota  >ie|iaratcly 
enclosed  BnfTer  in  the  same  way.  The  death  occiirs  especially  early 
when  the  plant  is  kept  in  the  dark. 

This  accoanta  in  aome  de^rree  for  the  injury  r«i(ultiug  ^m  Ttt>ota  grow- 
ing down  too  deeply  into  the  ground,  as  ia  often  observed  with  frtiit-treefl. 

784.  It  iip|)ears  therefore  that  there  are  two  opposed  §et«  of 
operations  in  which  plants  have  close  and  important  relations  to  the 
atmosphere.  In  the  one,  cKcurring  irhen  they  are  exposed  to  the 
sun's  light,  carbon  is  fixed,  which  ninst  be  regarded  aa  a  process  of 
assimilation.  In  the  other,  going  on  always  in  the  dark,  and  during 
the  day  in  many  part-*  of  plants,  oxygen  is  absorbed  and  carbonic 
acid  19  exhaled,  as  in  the  rtspirattitn  of  animals.  The  former  procesa 
is  absolntidy  nece^ory  for  the  production  of  new  ternary  compounds 
(CHO),  but  the  latter  appears  absolutely  requisite  for  the  main- 
tenance of  the  life  of  the  plant. 

The  passage  of  ff»ae*,of  whatever  nature  and  in  whichever  direction,  is 
dependent  on  the  laws  of  diffusion ;  the  cuticle  of  the  leaf  in  theAe  cases 
acta  as  a  dialyzer  or  filter,  checking  evaporation,  but  permitting  the  pus- 
aag«  of  gases. 

785.  The  assimilative  procesa,  in  which  oxygen  is  liberated,  ac- 
oompanied  by  accumulation  of  carbon  in  the  tissues,  is  evidently 
related  to  the  formation  of  the  remarkable  fieries  of  neutral  ternary 
eompcmnds  which  constitnto  the  gn^at  bulk  of  the  substance  of 
plants,  and,  further,  to  the  production  of  the  more  obscure  and  far 
more  complex  and  vaiied  series  of  sub8t4nc«»  formed  by  a  farther 
removal  of  oxygen  from  the  c4>mpoundfl  of  the  first  class. 

The  composition  of  the  pHnctpal  ooitsttiuenta  of  cellular  tissues,  and 
the  fubstanci^s  found  in  the  waleiy  osUnMipi  it  gaoierally  such  that  they 
may  be  regarded  as  ct initiating  of  c«rbon  phu  the  elements  of  water ;  but 
St  IS  by  no  means  to  be  reganied  a^  iiettled  that  they  ajte  secondary  com- 
poitmls  fanned  by  the  union  of  water  with  carbon. 

The  formation  of  crystalline  acids,  stich  as  oxalic  acid  kc.^  is  theoretically 

AiTountod  fi.r  bv  a  process  of  deoxidatlon.    A  further  deoxidaiion  of 

1  water  would  result  in  the  formation  of  the  diflmnt 

>  lose,  starch,  sugar,  ^c.    A  still  greater  loss  of  oxygen 

wouifl  nccount  for  the  formatinn  of  veff^tabU'  fats  &c, :  thus  tcom  tax 

pt^utvalents  of  carbonic  acid  and  five  of  water  we  may  suppose  stajohy 

Ctr  Hii,  0,1  to  be  formed  and  12  atom^  of  oxvgen  set  froe, 

ICTlj+oUjOaC,,  H,^,  6,+120. 

7S6.  The  formation  of  the  neutral  ternary  oompounds  being  eon- 
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Btantly  in  relation  to  the  absorption  of  carbonic  acid  (CO*)  and  tiv 
passage  of  water  (HaO)  tbrnngh  the  tissues,  with  the  oxbalaliaB  rf 
oxygen,  it  has  been  iissuraed  that  assimilatioti  of  carbon  in  the  gntn 
parts  of  planta  is  the  rrsult  of  decomposition  of  car!xniic  acid  and  d 
the  combination  of  the  carbon  with  water.  As  Liebig,  however,  iiifi- 
cated,  water  is  far  more  easily  decomposed  than  c-<irbonip  OL-id,  lod 
perhaps  the  oxygon  may  be  derived  from  that>  it«  hydrogen  unitilil 
with  carbonic  add. 

There  is  no  eTidence  to  show  which  view  is  coircct.  In  the  next 
place.  Draper  regard^i  the  decomposition  of  carbonic  acid  as  a  proom 
resnlting  from  vontitct-dction  or  ferment/ition  excited  bj  the  nitHK 
gcnmis  protoplasni,  accompanied  by  a  waste  of  the  latter,  in  whs^ 
nitrogen  is  liberated,  Mulder,  on  the  other  hand,  bcdicves  that  tkf 
carbonic  add  enters  into  combination  with  some  subetanoe  existing 
in  the  protoplasm,  and  that  the  oxygen  is  set  free  by  the  dc<*omptv 
sition  of  tliis  compound;  for  example,  that  chlort>phyll  is  produced 
cnntiiundly  in  Bimshine,  the  wax  associated  with  this  being  fcmned 
from  Btareb,  aeeomp:inied  by  a  eeparation  of  oxygen,  that  this  oxy- 
gen partly  estapcB  and  partly  oxidizer  the  chlorophyll  auhotanoe, 
and  causes  it  to  become  green. 

Of  these  views,  Drapers  appears  the  most  worthy  of  credilt  •• 
agreeing  best  with  tlio  phenomena  observed  in  the  eeU-€OTit(siti. 
Chlorophyll  does  not  originate  from  startih*  but  usiially  f*iet  ^rrtdi 
and  it  if^  quite  admiBsible  to  asHiime  a  deoxidating  coniaei^itffi^m  ci 
the  protoplasm  under  the  influence  of  light,  when  we  Abterrr  ft 
distinct  oxidizing  contaH-artion  of  the  same  part  of  the  ct^U-cooioiiti 
in  tbe  dark»  as  in  tlie  decomposition  produced  by  the  grtjwth  of  tilt 
Yeast-plant  (§740). 

787.  As  to  the  nitrogenous  constituents  of  plantw,  wr  knour  !ittle 
at  present  beyond  the  fact  tliat  they  originally  exist  \'  n  of 

protoplasmic  substance*  which,  rircordi ug  to  Mulder,  c<ms  i  «di* 

ticHtionM  of  the  substance  crilled  proteine,  known  an  vrgftjiblc  albn* 
men,  ti brine,  ejiseino,  &c.  They  cotistitute  the  substance  of  the 
primordial  utncle  (§59f>).  the  chief  agent  in  development,  and  th* 
protoplasm  (§597),  on  which  chiefly  depend,  in  all  probability,  the 
vital  and  chemical  activity  of  the  ceU'Contents.  These  have  thr 
power  of  decomposing  organic  compounds  by  confact^ftttion,  and  per- 
haps of  causing  now  organic  combinations.  How  they  arigiDatr 
themselves  is  unknown  ;  but  it  ap[>ear9  mo«t  probable  that  their 
source  is  either  ammoma  in  combination  \inth  organic  substances,  tw 
in  some  cartes  nitrates ;  and  it  is  most  probable  that  then*  i«  ground 
for  iftiMers  opinion  that  all  actively  vegetiting  cells  (contai&int 
prot*)pl[ism)  are  cnpabb  of  directly  anmnilfiting  organic  miitlftn  l<> 
some*  extent,  whether  exposed  to  light  or  not  (§  741). 

This  Hi:»eni9  borne  out  by  the  umrersial  presence  of  thcae  idtlogOBoai 
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coinji<>undfl  in  Rctivelv  ?efp*^tatinjr  f©ll«t  in  rootj*,  mrt«  of  th**  flower,  in 
ciiTnmi)m,  Jtc,  as  wetl  a.^  ia  im^en  orpau?».  Tlmt  ttie  crude  mp  ($  771^  is 
found  to  eontnin  uticoinbiupd  nniiBoniacal  palt*  hij?b  up  in  the  stpm  in 
sprinfT  may  result  from  the  arti\ity  of  the  cmT^tit*  of  lluid  ullowinif  part 
of  them  to  flow  on  undeconipiisetlT  while  li  piirt  onlv  U  assimilated  m  the 
roots, 

ProteiDflceoiis  mott*»rs,  it  may  now  bo  slAtiMl  with  some  confidenei^, 
ori^nuAt*!  in  the  wdourieiifl  pfotopUim  from  thp  decompoflilion  of  »upur 
and  ammonia  «alt,^  in  the  rame  munner  aa  stiirch  in  fonned  iti  the  chloro- 
phvU  under  the  influence  of  li|^ht.  PaAlear  iudueed  th*i  furraation  of 
protoplasm  in  yeaat-cellji  by  Anpplyiug  them  with  ft  sacchariue  solutioQ 
imd  It  nitrate  of  ftmmonia  aalt. 

Our  spaoe  eompnlK  us  to  r*«triel  this  Sectiim  within  narrt^w  linuts*  and 
we  are  obli^d  to  tun  it  any  Apt<cial  reference  to  the  anplieation  of  theae 
geDerali^Ation^  to  the  expUnation  of  the  fActi*  of  Agriculture  *.  The  whole 
question  is  in  a  state  of  tmn.Hition  :  much  pro|rre«.^  hms  hr^n  made  in  nc- 
cumtiUting'  fact^,  but  few  points  have  been  obiwilutelv  a.s<*ertaintHi.  The 
tludttllt  i«  recommended  to  study  works  on  pbynioj*  and  or^nwiie  ehendstry, 
Veiretftble  pbyaioio^y  in  daily  beeomin^  man*  and  m<u>^  a  subject  for  tfie 

EhynictHt  and  chemist :  and  without  a  IiUowIlhI^i  of  the  Buhjeet^  treated  of 
y  studenta  of  these  !*cieneea,  progress  in  vegetable  physiology  ia  impoaaible. 


Sect  B*  DBVEL0P1fF-Vr  axp  8bcbktio5, 

7S^.  At  the  connnenccmcnt  of  the  periods  of  activity  of  pUnts,  as 
when  they  shoot  up  from  seeda,  or  when  the  new  BhooU  are  pushed 
out  in  spring,  the  whole  product  of  the  elaborating  prooetBes  it 
devoted  to  the  formation  of  new  structure,  to  devtUipm^nt,  A*  the 
season  udvance«  the  eell-formin|»  activity  alacken^,  the  poimanent 
tissues  become  con^oUduted  by  the  formation  of  secondary  deposits, 
and  the  parenchymatous  tissues  appear  loaded  with  accumulated 
products  of  assimilation,  such  as  chlorophyll,  »tarch-granule«f  ^c*, 
which  in  annual  plantii  are  subset] u en tly  connumed  in  the  matura- 
tion of  the  seeds,  and  in  ix»renuials  are  gathered  together  in  autumn 
and  stored  up  in  tha»e  tissues  which  are  to  cany  on  the  dfirelopment 
ill  the  succeeding  seaM>n, 

789,  The  phenomena  of  development  have  been  snflSciently  dwelt 
upon  incidentally  in  preceding  Sections  (§§  H9!^-70S*  kc.)  ;  but  we 
hare  still  to  speak  of  certain  procr^wes,  occurring  more  or  less  ex- 
tensively in  plants,  contemporaneously  with  development,  in  which 
products  are  formed  which  are  not,  like  starch*  chlorophyll,  Ac, 
eridently  transitory  forms  of  assimilated  substance.  These  sub- 
stances, called  by  the  general  name  of  ntcrttwn^,  are  of  most  varied 
kinds,  and  their  relation  to  the  economy  of  vegotahle  life  is  still  very 
obscure ;  but  a  brief  notice  of  the  most  sIcBdagf  of  them  is  ind}»- 


*  His  sUidivit  will  find  a  tiirrut  tuniniafy  of  siksmiesl  seisiiep  applied  to 
afriaUture  in  a  htlle  work  oallrd  "^  flow  Crops  grow  *  (liaeMiDkTv ' 


k. 
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A  diPtinetion  is  soiiiGtiiiiea  made  between  tbe  peculiar  products  fomid 
in  the  intt^rior  of  cells,  and  thoi«e  which  ar^  accunmliited  m  csertalni ' 


in  intpreellular  pa«3aire8  or  caTities,  or  upon  the  outer  Burfaoe  oi  odK 
membranes,  the  former  bein|?  called  secrdmrn  and  the  latter  ttxcr^timmm 

790.  Tbe  principal  substances  secreted  by  plants  are  air,  water, 
gum,  sugar,  volatile  oils,  balsams*  resins,  gnm-riisins,  imd  salts, 
either  entirely  inorganic,  or  formed  of  combinations  of  mineral  boars 
with  organic  acids  &c, ;  besides  these  there  occur  in  infliridttal 
Orders  a  multitnde  of  alkah>ids,  ncntral  substances  of  variotts  kind«» 

lo  11  ri  11  f;- principles,  &c. 

791.  The  liberation  of  gases  in  intercellular  passages,  carttira.lx. 
(§  641 )  occurs  both  as  a  necessary  accompaniment  to  the  chcimcai 
decompositions  going  on  in  the  cells,  and  as  a  special  procc'sa  con- 
nected with  peculiar  habit  of  plants  &c.,  as  in  the  (ItricvJnrHf 
{§  470),  in  the  air-sacs  ofFiwus  ve^icttloifuSf  &c.  The  composition  of 
the  air  found  in  the  cavities  of  plants  necessarily  depends  upon  the 
external  conditions,  as  under  sunlight  there  is  generally  a  grrealer 
proportion  of  oxygen  than  exists  in  common  air,  in  the  dark  bat 
excess  of  carbonic  acid, 

792.  Water  is  given  off  in  a  liquid  form  by  various  plants^  either 
from  glandular  papillae,  or  from  the  general  snrfaeo  oi  leavea  de. 
In  Nrpenihrs  ffisfiUiiforia^  Sarracenia,  &c.  water  is  aocretad  tn  Uu? 
pitebers  (§  101 )  wherein  it  accumulates.  The  hay&i  of  varioos  Mil* 
sacete,  Aracea.%  Grasses  and  other  Monocotyledons,  Tr(^[>€Bohan^  im^ 
jMifittts,  Brassim  oleracen^  &c.  give  off  drops  of  water  from  the  leatfi^ 
In  Cithfdium  there  exist  orifices  at  the  points  of  the  leaves,  conumi- 
ni eating  with  internal  canals,  whence  great  quantities  of  watcT  fUm 
(half  a  pint  in  one  night).  This  water  is  of  course  conf^catniited 
with  salts  and  small  c|uantitie8  of  soluble  orj^nic  matt  em. 

79H.  Unm  is  usually  poured  out  into  and  aceuTOuLiled  in  inlrr* 
cellular  passages,  as  in  the  Cycadaceie,  in  the  burk  of  the  Xvnciim^ 
Cherry,  <S:c.  When  it  is  formed  in  large  quantities*  it  bursts  ikm 
tissues  and  exiulrs  in  the  form  of  tears.  Tbe  formation  of  the  goal 
I  Tragac^inth  in  tlie  sptjcies  of  AMrafjalns  is  different  from  tills,  eoQ* 
^  msting  of  collench vmatous  thickening  of  the  eoUs  of  the  pith  mid 
medullary  rays,  which  swell  by  absoq)tion  of  water*  and  ImiiBt  ool 
from  the  stem  under  certain  circumstances.  The  |»eculiar  orgmna 
called  ajstrtliihes  (§  612)  have  a  gummy  ejccretion  as  a  basis,  in  tiir 
form  of  a  clavate  body,  suspended  in  the  interior  of  an  enlargrMl  reJl 
by  a  cellulose  pedicle ;  when  mature  tliese  bodies  are  eovrred  with 
crystals  of  carbonate  of  lime  ;  they  are  especially  common  in  Urti- 
cacea*.  as  in  Flnts  elmtica^  Morus^  Brotisnonriut^  ie. 

794.  Sugar*  commonl}'  occurring  as  one  of  the  soluble  fonnis  of  the 
asaimihited  ternary  subst^mces,  is  occasion fdly  excreto<i,  etftpecially 
from  the  parts  of  flowers,  such  as  the  so-called  nectaries.     7fbroii|^ 


I 
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eraporBtion  of  water  tho  BUgar  Bomotiines  appears  in  a  crystalline 
form. 

Sii^r  occuM  comraonJy  in  thf*  corollft-tiibe^  of  monopetalouB  flowers 
(LiliM:  kc),  oa  the  necfanferoufl  coronet  of  various  plania^  od  the  yrl^uidfl 
of  jvtals  like  those  of  I^ttnuneuJuAf  Paniikma^  itc.^  or  in  pit^  in  tbe  mane 
situiition,  m  in  some  Liliacwi?.  On  tbi*  leave*  of  vtirious  apecies  of  Acacia 
occur  glands  iteer»*ting^  ^ufrar;  and  the  name  h  the  ciuie  in  Bnecie«  of 
Chrndendnmj  LAunistinuH,  the  lower  !<iirface  of  young  leave*  or  Prunu4 
Lauroe&roJifui^  Stc.  Variou.^  sp«>cie*(  of  iV«h  (FraxinuJi)  ami  Tamartx excrete 
a  preat  fpmntity  of  saccharine  .substance  under  the  form  of  mantM, 

The  wonnd'^  inflicted  by  insecti*  (AphiJi)  also  t^use  excretion  of  sugar 
from  leiiveft,  forming  '*  honey-dew/' 

7**5.  The  volatile  oils  are  extremely  numerous.  They  are  ordi- 
narily secreted  in  glands  (§  045),  either  external  or  internal,  situated 
on  tbe  herbaceous  parts  of  plants.  They  are  rarely  pure  substances, 
the  essential  oils  usually  containing  dissolved  resinous  matters,  cam- 
phor»  or  active  principles  of  various  kinds.  The  odours  of  plants  and 
many  of  their  most  important  qualities  depend  upon  these  secre- 
tions, which  are  generally  peculiar  to  particular  genera  or  Orders  of 
plants,  and  not  imfrequently  differ  in  slight  degrees,  so  as  to  be 
eharacteruitic  of  particular  species  in  an  Order.  The  chemistry  of 
the  formation  of  these  bodies  is  still  very  obscure.  Some  are  hydro- 
carbons ;  others  contain  oxygen  in  addition ;  and  sulphur  plays  an  im- 
portant part  in  many,  especially  in  the  Cnicifene,  The  only  general 
statement  which  can  be  made  is,  that  tho  majority  of  the  esaential 
oils  contain  less  o3cygen  in  proportion  to  carbon  and  hydrogen  thaa 
the  dextrine  and  the  other  neutral  ternary  eompounda,  and  that  their 
prorluction  stands  in  a  certain  relation  to  tbe  aceeea  of  sunlight  to 
the  plants. 

Tho  T^lriatiD  with  their  external  epid<^nnal  glan^U,  the  Hyperieaoev 
auil  Aumntiacea?  with  their  intemnl  glandi*,  tho  rm>x*lliferiD  with  th« 
oleifopouji  vittip  in  the  fhiit*  the  T«rebinthii«?i»,  Uuiaeetr,  See.  are  strikinf^ 
inj^tiinces  of  the  oceurrenee  of  essential  oils  in  particuliir  Ordera. 

7JHi  Resins,  solid  or  fluid  (balsams),  are  very  varied.  They  ooenr 
chiefly  in  interctdlular  passages,  or  in  groups  of  cells  espeeially  de- 
voted to  the  secretion  of  these  products.  Very  little  is  known  of 
the  processes  of  their  formation  ;  but  the  same  generalities  apply  to 
th<'m  as  to  tho  essential  oils  with  which  they  are  not  unfrequcntly 
associated. 

Vmr.n.r  th.»  n-itn-pioducing  Ordefs  maybe  noticed  especiallj thfi  Coni- 

[•  hinthao«>aSf  liliaceos  {Aloer  Ximikorrhm%  Jtc. 

797.  Resinous  and  waxy  matters  are  found  in  considemhle  abun- 
dance on  tho  smfiioe  of  the  loATts  or  fruits  of  many  plaata.    It  is  not 
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clear  at  present  how  far  these  ans  to  be  regarded  as  proper 
tioas  or  as  chemically  metaraophosed  epidermal  structures. 

UoLlfr  tliia  head  falls  the  waxy  coat  of  leaves  nud  fruits  which  oiddlBl 
what  is  callt'd  a  ♦•  !duom,"  n»  the  leaves  of  Primulacfi©  (P,  Ataitadt, 
&c,),  MesetnbryanthflCf'ne,  the  fruits  of  the  Plum,  M)Tic«c«Me,  &c.  Tht 
wax  of  the  Wax  Palm  {Cerojn/lmi)  ib  formed  in  ilakea  upon  thip  smtetc^ 
the  »tem* 

798.  Wax  and  resinous  matters  occur  on  the  outer  coal  of  thf 
pollen  of  flowers  ;  and  the  viscid  surface  presented  by  the  epidenmi 
of  mnny  plftnti^>  such  as  LifchnU  Vmaria^  some  SiJeneSy  &c„  is  altli-  | 
butable  to  similar  eanses. 

7iMh  The  so-called  milky  juices  (latex)  occurring  in  speciallt 
modified  intercellular  passages  (§  ^40)  are  of  complex  comjK«iiti»4 
containing  essential  oils,  resins,  ^ira*  resins,  starch -grains,  extmotm 
matters,  alkaloirl;*,  protein aceous  compounds,  &c.  suspended  in  wakr, 
forming  a  kind  of  emulsion.  They  are  not  opaque  and  milky  in  ihm 
natural  state,  but  become  so  when  exposed  to  air,  and  nuistlj  atssunt 
a  transparent  resinous  character  when  their  watery  eonatxtncati 
evaporate. 

Very  different  opinions  have  been  expressed  as  to  the  iiatiut  rf 
latex  and  the  vessels  conlnining  it  (§  ^49).  By  some  it  has  hi^a 
considered  a  nutritive  fluid  analogous  t^  arterial  blcxsd,  by  ofhen 
as  of  purely  excrementitious  nature.  A  third  notion  in  foundefl  on 
the  eamparison  of  the  fluid  in  question  with  venous  bliM>d.  ProbdUy 
that  view  by  which  it  is  regarded  as  a  fluid  containing^,  mixed  with 
matters  of  a  directly  nutritive  rharacfer,  others  which  are  exrr«n«'n- 
titioiis  in  their  ntiture  (Sachs,  Hanstein)  is  the  most  correct.  TnVul  | 
holds  that  the  I. aticiferous  vessels  ore  the  analognes  of  theT**in^,  and  ' 
their  contents  oijuivalcnt  to  venous  hlo«id.  He  traces  a  con  tart  jind 
inosculation  of  the  laticiferous  vessels  with  the  pitted  ducts  and 
other  vessels.  Latex  from  this  point  of  view  would  Iw  the  Pf*siduo  of 
the  sap  after  elaboration  by  the  cells — the  Cftpnt  moriuum  of  th<*  «utp. 


ceir ,  Jkc, 
thifiii  10 


These  iiiicen  abound  eftpecially  iti  particular  Onler-   *^  i-^  *h 

Teroeea*,  Eaphorbificea%  rt>ot*  of  Cichoraceif?,  Ap»cyniv  < 
Amongst  the  moat  important  substances  obtaioet]  by »  . 

dryii»*fw  are : — omum  fr<  am  Papaver  mmmfemtn,  and  ntoi'  t 

Euphorbiaceas,  Urticaceie^and  Apocynaoeaj;  i/w/M  p«Tr/  / 
fuUOf  &C. 

800,  The  saline  and  purely  mineral  excretions  of  plants  hmve  1 
already  referred  to.     They  occur  as  incnistatimis  of  the  c«ll*i] 
branes,  as  silica  in  the  Grasses,  Equiset.n-        ^'*  '^^       *     .  or 
bonate  of  lime  in  Chinf,  CoraUintm^  and  j  ^  fiii  lii« 

leaver  of  varions  S.ixifrages.    Crystals  (nqihtde:!^  ^  hi  1 1  '  in- 

organic  salts,  or  compounds  of  organic  acids  with  Umi  ,.  fr^ 

quently  met  with  in  the  cellular  tiufiet ;  but  Tery  Uttle  is  known  «t 


or  cii9^• 


J 


VEGETATIVE  MULTIPLICATION.  679 

present  of  the  nature  of  their  relations  to  the  chemical  processes  of 
vegetation. 

The  clofle  relation  of  the  ve<n*tahle  orpranic  acids,  oxalic,  malic,  citric, 
&c.,  to  carbonic  acid,  water,  and  the  ternary  assimilated  substances  has 
already  been  alluded  to. 

Tannic  acid  or  tannin,  C,-  Ih^  ^177  ^^  *  ^^^7  freQuent  constituent  of  the 
woody  tissues  when  their  vital  activity  has  ceasea,  and  is  perhaps  a  pro- 
duct of  decomposition.  Oak,  8umach,\R/i*«  Conaria,  Acacia  Catechu,  &c. 
owe  their  tanning-properties  to  this  substance,  which  occurs  more  or  less 
abundantly  in  all  old  structures  of  ligneous  plants. 


CHAPTER  V. 

REPRODUCTION  OF  PLANTS. 

Sect.  1  Vegctative  Multiplication. 

801 .  It  is  a  remarkable  characteristic  of  the  Vegetable  Kingdom, 
shared, indeed, by  some  of  the  lower  animals, such  as  8|>onge8,  Polypes, 
Ac,  that  their  organudng  forces  are  diffused  throughout  their  struc- 
ture, whence  results  not  only  great  repetition  of  similar  and,  to  a 
certain  extent,  independent  parts  in  the  same  plant,  but  a  capability 
in  those  parts  of  surviving  when  separated  from  the  parent  stock, 
and  becoming  the  foundations  of  new  plants.  Through  this  condition 
of  the  organization  arises  the  possibility  of  a  multiplication  of  indi- 
vidual plants  by  simple  subdivision  of  the  vegetative  structure  of 
a  single  specimen — a  process  which  is  not  only  universal  through- 
out the  Vegetable  Kingdom,  but  in  many  cases  is  so  frequently 
and  abundantly  manifested  as  to  throw  the  projx?r  reproduction  by 
seeds  or  spores  into  the  background. 

As  will  be  seen  hereafter,  the  spon»s  of  some  Families  are  really  formed 
by  a  kind  of  vegetative  multiplication  intermediate  between  the  proper 
reproductive  process  and  the  development  of  the  new  plants ;  but  it  will 
be  more  amvenient  to  examine  those  cases  in  connexion  with  the  forma- 
tion of  spores  and  seeds  flrenerallv,  antl  to  confine  our  attention  here  to 
what  are  distinctly  and  evidently  bud-structures, 

S02.  The  modes  of  vegetative  multiplication  of  phints  necessarily 
depend  essentially  on  the  organization  of  the  sptK^ies  ;  accordingly  as 
the  vegetative  stnictures  prestmt  more  or  less  complexity,  so  are  the 
**  buds  ''  more  or  less  developed  at  the  period  when  they  are  detached 
from  the  parent. 

803.  In  the  Tliallophyta,  where  the  entire  organization  is  cellular, 
and  no  leaf-structures  exist,  the  buds  or  f^fmmtr  are  cellular  stme- 
tures,  more  or  less  complex,  according  to  the  condition  of  the  parent 


580 


PHT8I0L0OT. 


thalhis.  Wo  have  exam  plea  of  the  simplest  kind  of  maltipUcattOQ  m 
the  lower  Algoe,  such  as  Palmdhfp  (§§  544, 549),  Detmidi^af  (§550). 
&c.,  where  the  plants  are  continually  undergoing  propagation  b^r  difi- 
rion  of  the  constituont  cells.     In  these  cases  such  multiplication  ap- 

"pears  to  represent  the  vegetative  growth  of  higher  forms,  and  a  tme 
reproduction,  with  fonnation  of  spores,  recurs  peritidically  to  intemipl 
the  BiTiiple  cell -division,  in  a  manoer  analogous  to  the  recurrence  of 
flowering,  after  a  certain  extent  of  vegetative  growth,  in  the  higher 
plants. 

In  the  Fungi  many  kinds  are  ahundantlj  propagated  by  cemduL, 
or  simple  cells  detached  from  the  mvoelinm,  as  i^  the  case  In  the 

I  growth  of  Yeast  (%.  4*18),  in  the  propagation  of  the  Vine-fungtw, 
&c. ;  and  in  all  prohuhOity  the  Fungi  generally  may  be  increased 
by  artificial  division  of  the  thalhis,  as  wc  see  it  praotis;ed  in   pro- 

|,pagating  the  Mushroom,  the  Vinegar-plant,  &c.     In  the  Lichen* 

P there  is  a  proper  stTuct  Tire  to  which  the  vegetative  multiplication  is 
confined,  viz,  the  fjonhlia^  the  green  cells  formed  in  the  medullary 
hiyer  of  the  thallu^s,  which  frequently  break  out  from  the  surface  and 
become  free,  e.Hpeeinlly  when  the  plants  are  exposed  to  exc4?e8ire 
damp.  In  the  Algtc  the  vegetative  multiplication  exhibits  very  varied 
chiiractera.  In  the  Confervoids  (p.  430)  wo  haro  the  zoospore 
{^^,  465,  C,  d,  and  fig.  535),  an  also  in  the  Fhseoiporea* :  and  the 
tftranporcs  of  the  llhodospermea?  and  Dictyotacete  probably  ha^e  fll0 
same  import ;  but  in  addition  to  this,  the  thalliLS  is  commoiily 
multiplif^d,  especially  in  the  larger  forms,  by  the  growth  of  t  numti«r 
of  new  thalli  from  the  sides  or  the  base  of  an  old  plant,  and  Uit'if 
subsequent  separation  by  the  decay  of  the  parent  thaUua, 

In  the  ahovf*  caAcs  w»?  ^va^  the  doubk*  rt^presentation  of  the  vetirel«tiv9 
process  which  occui^  in  so  nmrked  a  marmer  an  the  higher  planto.  Wt 
iiave  increase  by  simpl*^  fiad  piu-e  subdivision  of  ordinary  T«g«lAttTf 
structures,  and,  besida^  this,  w«^  sei*  varicnl  niodiii(ration8  of  ^e  vegipfmttfi 
cells  speciativ  organised  to  fit  them  for  being  thrown  off  upontiioeottaljr 
(ffoniaia  &c^V 

804.  In  the  Hepaticjr  and  Mosses  the  propagative  atmctarcB 
not  arrive  at  the  condition  of  hnds^  althoiigh  the  parent  pla 
have  leafy  stems.  The  fjifmmfr  of  these  Classes  are  merely  cellular 
nodnle«y  more  or  less  developed  in  different  cases,  and  only  acqoiro 
leavee  after  they  have  become  independent.  In  the  Jungerman- 
niaceCD  they  are  developed  on  the  leaves,  or  in  place  of  fruita.  In 
I  MaN-hantiace©  they  are  found  in  cup-like  receptnclea,  beini;  nfie* 
cially  frequf^nt  when  the  plantJ5  grow  in  damp*  shaded  loeutitina,  a 
nnmhcr  of  them  (springing  originally  from  a  single  cell)  tying  is 
the  cuji  like  eggs  in  a  neat. 

The  Mosses  produce  ffemmm  from  all  parts  of  their  atroetiuw 
from  their  leaves,  stems,  metamorphosed  fruit-oi^ns,  and,  abore 
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all,  from  thread-like  runners  which  shoot  out  frt)m  the  haso  of  their 
stems.  When  their  spores  germinate,  they  also  form  first  a  mesh 
of  eonfervoid  filaments,  each  joint  of  which  often  gives  birth  to  a 
leaf-bud  (fig.  544). 

805.  The  Ferns  and  allied  Classes  agree  more  closely  with  the 
Flowering  plants  in  their  vegetiitive  propagation,  forming  leaf-buds 
in  cases  where  they  increase  in  this  way ;  but  there  is  a  connexion 
with  the  Mosses  &c.  in  the  circumstance  that  their  gummas  appear 
more  frequently  on  the  leaves  than  is  the  case  normally  in  the 
Phanerogamia — as,  for  example,  in  Afplenium  rhizophyJlumj  where 
the  leaves  root  and  form  buds  at  their  tips,  Cystopteris  bulbifera,  in 
which  bulbils  appear  on  the  petiole,  &c. 

800.  In  the  Phanerogamia  the  rule  is,  that  every  leaf-bud  maybe 
separated  from  the  parent  stock,  and,  if  properly  treated,  reared  into 
a  new  plant ;  moreover,  in  a  vast  number  of  cases,  the  l(»af-buds  are 
naturally  modified  in  certain  details  of  their  structure,  so  as  to  pro- 
tect them  from  external  injury,  and  then  thrown  ofi*  spontaneously 
by  the  parents  to  multiply  the  kind.  Many  of  the  cases  of  thw 
phenomenon  have  been  described  in  the  first  part  of  this  work  under 
the  head  of  Morphology  of  Stems  (§  46  et  seq.)  and  Buds  (§  106  et 
neq.).  We  have  there  spoken  also  of  the  formation  of  adventitious 
buds(§  109),  and  cited  numerous  examples,  strongly  indicating  that 
H'lative  independence  of  the  parts  of  the  organization  of  plants 
referred  to  above. 

807.  Adventitious  buds  are  formed  mostly  when  a  plant  or  part 
of  a  plant  loaded  with  assimilated  nourishment  is  deprived  of  its 
natural  developing- points.  Thus  we  see  abundimt  formation  of  adven- 
titious buds  on  healthy  trunks  of  trees  which  have  been  pollarded^ 
I.  (.  have  had  their  heads  cut  down  so  as  to  remove  almost  all  their 
natural  buds.  The  abundant  supi)ly  of  food  existing  in  the  trunk 
stimulates  the  cells  of  the  camhium-reyion  (§  666)  into  extraordinary 
development,  and  true  leaf-buds  are  produced,  which  form  vents  for 
the  vital  energ}'  of  the  plant.  This  power  exists  even  in  the  rootB 
of  many  trees,  as  in  Madura  aurantiaca^  Fynts  japonica^  &c.,  frag- 
ments of  which  in  a  healthy  condition  may  be  made  to  produce  new 
plants. 

Mention  has  been  made  of  the  formation  of  adventitious  buds  on 
leaves  (§  109),  which  has  been  obser%*ed  frequently  in  wild  plants, 
and  is  artiticaally  induced  in  many  cases  as  a  means  of  propaga- 
tion. As  a  rule,  leaves  are  less  prone  to  produce  buds  than  stems 
or  even  roots,  as  might  be  expected  from  the  more  actively  changing 
state  of  the  contents  of  their  tissues,  and  the  usual  absence  of  any 
great  accumulation  of  assimilatcHl  substance,  such  as  is  regularly  met 
with  at  certain  periods  in  the  stem  and  root. 

That  striking  characteristic  of  vegetables  which  displays  itself  in 
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the  phpiolo|2^ca]  independenoe  of  the  leaf-buds,  renders  the  re^ 
ttttive  i>ropfi«^itioE  of  jilunts  a  most  important  feature  in  their  hiitorT. 
both  ill  a  natural  and,  in  *i  still  higher  degree,  in  a  cultivated  con- 
dition. 

A  brief  notice  nf  snme  Btriking-  phen«»mi'nft  illii?»tT«tive  of  the  sfo^ 
taiii*^viis  prnpftjifttion  of  the  higher  pfanta  nmj  be  irivt^n  h^r^, 

Varioua  herbdceoxiM  plants  are  multipHed  by  9|>ontftnt'i>«*lF 
axillary  loaf-buda  ;  of  thia  w*.'  have  familmr  exiimpler*  iu  LUiHm'hu&tf* 
JJe/itana  hMftra^  and  the  cultivated  Fpecie^  uf  Achimrnrs.  Similar  |«i>- 
pa^ativti  buds  are  often  pro^iuciid  iiu^teml  of  tiowors  in  the  intlaiv^ci«ac» 
of  tht)  species  at'  AUmm  (narlic  &c*),  both  in  a  wild  and  ciilti\at*.Hi  ctm' 
dltlon  ;  and  tlie  same  \»  the  case  with  aome  other  plants,  aucb  a«  /^J(J*" 
num  vivipumm  kc. 

The  multiplication  of  htifhH  by  *^elove««,"  or  axH'        ^   "  I  in 

the  axils  of  the  scales  of  the  parent  bulb^,  has  b<  -  lOff 

chapter  (§  47) ;  and  there  also  have  l>een  mention^ 'i  *  -«.•*  caM 

tubers,  fonntnl  uf  niodihed  stems^  which  are  impirtani  [lflln^pH 

tinj?  the  plants  in  which  they  occur.  The  iVlat**,  Inj  iii^Taxjoe^  totmk 
tubers  from  its  l/ranches,  the  *'  eyes  *^  or  bud^  of  which  may  hf*  i^euanSMi 
and  huuIh  to  produce  each  a  new  phint ;  and  thi^  Jenisa!?  "-  ^-'-Vulpp. 
Dahlia,  t^'c.  are  similar  in  this  re»pect»     The  tern'strifll  Th  j  m 

Orihtu  3lorio  ( H^,  20)  ttc,    are  not  mttltiitlieti  by  llu'i'    »i'  ^^Iv 

coHtimietl  from  year  to  year,  aince  only  one  u^tw  **eye" 

8till  more  frt^quent,  ]>erhftp»,  thtm  the  formation  <  i 
tubers,  b  the  development  of  lealy  Mihoots  pecuharly  orjj. 
purpose  of  nropngatiaif  the  plant  which  bears  them/comn 
tended  uncier  the  naincH  or  offk«.^t*,  atolons,  runner»,  &c, 
g^radation    of  condition  occiu*  here,  between  the  divi-nbl 
8m!h  plants  a**  the  Daisy,  Primrf>?i»\  &c,»  the  *'  runner!* "  of  tl  n\ , 

VftiJmirriti,  Htftirn^harM,  tV'c.^  the  otfj*et8  of  Houfle-leek»,   >  im4 

th«*  roftptte-like  atolons  of  ^/^///►/mVj,  ^^c,  which  approach  Uy  tb 
bulbild  of  ArhinuHm,  and  connect  all  these  {orniH  with  the  «snV»t 
bulba,  conu.a,  and  tuUn-^. 

808.  The  [irtiticinl  propn*ration  of  plants  by  diTiAion  ] 
a  variety  of  processes  founded  on  the  j^nmc  phvBiolojficai  iaw«  a» 
the  natural  multiplieation  by  detached  hndn  &c, ;  it  nlao  incladet  • 
pecnliiir  class  of  operations,  in  which  the  new  plants  iire  not  con- 
verted into  absohttely  independent  stocks,  but  are  made  U*  smumc  a 
pjw*ndo-pnnwtical  habit  upon  other  planN,  whoee  roots  furnish  tbf 
with  that  |K>rtion  of  their  nourishment  which  is  derived  fn>ni  tb«| 

In  the  Mimple  propu^ntion,  ndvantagfe  is  taken  of  the  vil^  act 
of  the  catnhiuTn-reirion  to  Mitnulate  it  to  the  productjr>n  of  rootA^ 
the  gardening  procef^ses  of  propn*?ation  by  atipn  or  rnttm^j*,  layart^tt^. 
In  the  production  of  p?»ond«^*pnra«ites.  as  in  huitiinf^  and  ^rafH^^f, 
tiie  wooily  strnetnrca  nf  two  dii^tinrt  plantp^  wre  m?id<*  t»>  broome  ia* 
tiraately  blended  by  hrinping  into  imnnvi  'he  tvinM 

structures  of  both.  «t  j>uint8  where  the  err  ^  tn  j 

•tiite  of  development. 
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809.  CuUhirfs  or  slips  are  ordinarily  fra^pnents  of  stems  consisting 
of  young  wood,  bearing  one  or  more  buds.  These  are  planted  in 
earth,  and  in  some  cases  require  no  especial  care  to  make  them  pro- 
duce adventitious  roots  from  the  cambium-region,  as  in  slips  of 
Willows,  and  many  common  soft-wooded  plants.  Mostly,  however, 
it  is  necessary  to  stimulate  the  vegetative  action  by  a  slight  degree 
of  artificial  heat, — in  all  cases,  however,  guarding  against  drought ; 
so  that,  as  a  general  rule,  cuttings  are  made  to  **  strike  '*  root  best  in 
an  atmosphere  where  the  watery  vapour  is  confined  by  a  glass  cover- 
ing. It  is  a  matter  of  indifference  whether  a  cutting  having  a 
number  of  "  eyes  "  or  buds  is  planted  with  the  head  upward  or  with 
the  summit  buried  in  the  soil,  and  the  lower  part  left  free.  In  the 
latter  case,  the  ordinary  direction  of  growth  of  all  the  new  shoots 
becomes  reversed. 

It  has  been  stated  above,  that  by  careful  management  plants  may  be 
raised  from  cuttings  of  roots,  and  even  from  leaves  {§§  ItH),  807)  made 
to  produce  adventitious  buds  by  artificial  stimulus. 

810.  Layers  only  differ  from  cuttings  in  the  circumstance  that 
the  fragments  to  be  detached  are  made  to  strike  root  before  they  are 
separated  from  the  parent  stock, — usually  by  bending  down  the 
branches  and  burj-ing  them  in  a  portion  of  their  course  in  the  soil ; 
an  incision  is  usually  made  into  the  wood  in  the  buried  portion, 
which  causes  the  more  ready  production  of  adventitious  roots.  An 
analogous  operation  is  sometimes  practised,  in  which  a  shoot  is  caused 
to  root  high  above  ground,  by  surrounding  one  or  more  of  its  nodes 
with  a  miuss  of  earth  kept  moist  by  wet  bandages  or  other  means. 

The  artificial  process  of  hiying^  practised  commonly  with  Pinks,  Ver- 
benas, Aucttha^  Sec,  is  analogoiis  to  the  natural  propa^nition  of  the  Straw- 
berry by  ruunt'rs. 

811.  In  all  the  cases  comprehended  in  the  above  remarks,  the 
adventitious  roots  are  fomunl  most  readily  in  the  vicinity  of  buda, 
at  the  nodes,  just  as  we  see  them  uaturjilly  occurring  chiefly  in  those 
situations  in  creeping  plants,  such  as  the  Sand-Sedge  (fig.  24),  Mint, 
many  (Jrasses,  &c.,  which  root  at  every  joint  that  comes  into  contact 
with  moist  soil,  or  in  the  climbing  lv}%  in  which  the  adventitioos 
roots  forming  its  organs  of  attachment  to  foreign  bodit»s  are  produced 
in  tufts  a  little  below  the  leaves. 

812.  In  the  operations  of  hmlding  and  yraftimj,  the  parts  of  the 
pan»ut  plant  are  not  made  to  form  roots  for  themselves,  so  as  to  be- 
come altogether  indei)endent  plants,  but  are  caused  to  assume  a  kind 
of  parasitical  condition,  in  wliich  they  stand  in  the  same  relation  to 
a  strange*  "  stock ''  as  they  would  have  held  to  their  parent  if  left  in 
their  natural  condition.  The  detached  bud  or  shoot  is  made  to  con- 
tract an  organic  union  vdth  the  cambium -region  of  a  foreign  stem,  of 
which  it  becomes,  as  it  were,  a  branch,  deriving  its  supplies  of  root- 
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ftourishmoTit  from  it,  and  subaequently  sending  down  in  rf^tom  M»- 
I  rated  juices  to  contrilnite  to  the  sustenance  of  its  fostor-parcnt. 

It  is  important  to  nute,  howcTer,  that  in  the  ease  of  distiiict  plsnti 
thus  eomhiiied,  they  usually  exercise  no  appreeiable  influence  ora 
each  other  in  regard  to  ini>ditjing  the  m^rpholv^p4^aI  characters  of  each; 
tho  conncxioB  merely  aifects  the  scion  and  stock  in  the  degree  of 
activity  of  the  g^cncral  physiological  processes  of  nutrition  <kc,  Sciont 
graft4?d  on  stf^ck'?  of  more  enduring  charftcter  acquire  greater  vigour 
and  fecundity ;  but  the  products  of  tho  buds  of  the  scion  in  the  gresX 
majoritj  of  c^ses  resemble  in  kind  those  of  their  parent,  while  the 
Bt^uk  continues  to  grow  in  its  own  way. 

The  influence  of  the  scion  on  the  stock,  whatever  it  may  he,  it  rendend 
less  noticeabit'  in  practice  from  tlip  fact  that  its  buds  or  bnwiches  are  Jtlwvri 
removed  oftcr  the  scion  has  **  takfMi/'  in  onier  to  concentrat*?  the  sap  in  th» 
latter;  if  allowed  to  develope,  the  br»mchca  of  the  stock  formed  '  ^ 
the  scion  mostly  reraaiu  unaffected  by  the  stranger  which  hw 
above  them. 


1 

al  ex* 


813,  A  certain  amount  of  physiological  influence  of  tho 
over  the  scion  is  shown  to  exist  by  such  fact*  of  horticultural  ex- 
perience as  that  the  truit  of  the  Pear  is  smaller  and  more  highlf 
coloured  when  **  worked  on "  the  Quince  or  Medlar  than  wheo 
grafted  on  Pear-stocks,  and  is  earlier  when  worked  on  the  Houb- 
tein  Aflh.  It  is  not  clear  here  whether  the  jilteration  is  attribntablt 
to  greater  or  leas  vigour  of  the  stocks,  or  to  an  int!uence  obstructing 
the  return  of  elaborated  sap  towards  the  roots,  imping  out  of  differ- 
ence of  texture  of  the  wood,  On  tlio  either  hand,  the  scion  has 
been  in  a  few  cases  observed  to  affect  the  stock.  It  is  well  known 
that  the  variety  of  the  Yellow  Jasmine  with  variegated  leaves,  budded 
on  a  plant  with  healthy  green  leaves,  causes  the  gn\daal  appearance 
of  variegation  throiigbout  the  whole  of  the  foliage  of  tho  plant.  The 
same  phenomenon  has  been  witnessed  repeatedly  in  the  rjwe  of  rarie- 
gated  kinds  of  AbutUon.  U  a  variegated  scion  of  A,  TT^otiMom  bf 
placed  on  a  green-leaved  stock,  the  new  leaves  pushed  out  from  the 
latter  become  also  variegated.  If  a  green  scion  be  placed  on  a  fttock 
of  the  variegated  Abutilon,  the  new  leaves  of  the  scion  become  TmHe- 
gate<l.  Further,  if  the  variegated  scion  be  removed  from  the  gn?ea* 
leaved  stock,  the  latter  no  longer  produces  variegated^  but  only  grvcn 
leaves,  A  still  more  striking  phenomenon  is  the  productioii  of  a 
hybrid  I^burnnm,  by  grafting  Ct/tis^fii  jturjMtrfus  upon  the  ooi 
Ijabunmtu.  The  cases  seem  well  authenticated,  and  will  be  rcfi 
t^  under  the  head  of  Hybridation. 

814,  Budflnuj  consi'^ts  in  attaching  the  bud  of  one  tree  ti|Km  tbi* 
flevelopitig  wood  of  nn other.  For  this  purp^ise  the  bud  is  remoffd 
from  its  parent  with  a  slip  of  bark  surrounding  it,  bearing  on  iti 
inside  a  portion  of   the  cambium -iisaue  existing  at  th«  lint  ef 
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jimctioB  of  the  ianermost  region  of  the  bark  mth  the  youngest  wood 
(§  (*(ji\) ;  tliia  is  applied  upon  the  «iii-f*ice  of  a  portion  of  the  cambiam- 
laycr  of  the  st4>ck,  expos^ud  by  slitting  its  biirk  tind  tunxiug  it  back 
so  OS  to  form  a  kind  of  pocket.  The  elip  of  bark  is  iiit^ortcd  into 
thia,  so  as  to  briog  the  cambium  of  bud  and  stock  into  complete  con- 
tact, and  the  burk  of  the  stock  is*  tlien  carcfuDy  bound  dowu  over 
the  wound  with  bandages  of  bast,  tape,  «S:c.  The  organiziog  force 
resident  in  the  cells  of  the  cambium  of  the  two  portions  causes  them 
to  grow  firmly  together, 

bio.  In  Gi'aftin^,  a  shoot  inst>ead  of  a  bud  is  attAcbed  to  the 
Dtock ;  and  this  is  commonly  effected  by  cutting  off  the  head  of  the 
atock  (or  a  branch  of  sufficient  grol^ah)  with  an  oblique  surface,  or 
with  a  deep  notch  offering  more  than  one  oblique  surface ;  the 
bott-om  of  the  shoot  or  graft  is  pared  so  as  to  fit  accurately  on  the 
obUijue  surfaces,  and  in  this  w^ay  considerable  ti*act8  of  the  cambium- 
tissue  and  young  wood  are  brought  into  contact — their  cells,  how- 
ever, being  |mrtly  end  to  eod  here,  instead  of  aide  by  sidu  ns  in 
budding.  Union  of  the  gruwing  region  takes  pkoe  exactly  as  in  tht: 
former  case. 

Grafting  is  usually  practised  with  young  woody  structures ;  but 
it  is  idso  suecessfully  apphed  to  herbaceous  plants  with  careful  ma- 
nagement ;  and  some  Gnisses  even  admit  of  being  grafted  on  each 
other,  altiiough  the  operation  is  generally  confined  to  Dicotyledonous 
plants. 

What  is  termed  Inarching^  or  "grafting  by  AppToaeh/'  may  bfi  compared 
to  laying  (§  ^10)  i  in  this  modifiriition  of  th<^  procew,  the  scion  is 
bfought  into  union  with  the  atoek  by  bt-*uding  c)vt*r  or  oth€?mnsc%  w^ithout 
Ikeing  detached  &om  its  owu  stem*  and  the  sepaxatiuu  is  nul  made  until 
tlia  aeton  has  '*  taken  *^  on  its  foster-parant  ^e, 

810,  It  waa  at  one  time  imagined  that  the  annual  layei^  of  wood 
of  Picotyledonous  stems  grew  down  absolutely  and  mechanically  from 
the  buds,  of  which  they  were  said  to  represent  the  roots.  It  was 
thought,  also,  that  in  the  eaaea  of  grafts,  the  scions  sent  down  woody 
structure  over  the  old  wood  of  the  stock,  so  as  at  length  to  enclose 
it.  From  the  description  given  abovct  of  the  horizontal  development 
of  the  cambium -layer  of  Dicotyledons,  it  will  be  seen  that  such 
notions  are  devoid  of  all  ground.  Heroly  fluid  matters  |»aas  up  and 
down  in  the  cambium  and  bark,  and  the  only  r^iproe^J  iniluenct^ 
of  stock  and  aeion  dependa  on  the  reapeolive  activities  of  root*  and 
foliage. 

817.  The  stieeeaa  of  gmlling  depending  on  the  contraetton  of  intl* 
mate  union  between  the  eellul^  atracture  of  the  two  plants,  it  cannot 
bo  found  suq)rit^ing  tlmt,  as  a  rule,  it  is  only  between  nearly  related 
planU  Umt  such  union  m  |>oshible.  If  the  sise  of  the  elementary 
organs,  the  rapidity  or  the  extent  of  their  periodical  multi]ilioation 
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and  expansion,  &c.  are  unequal^  it  is  evident  that  no  pernittDeni 
coherence  can  exiKt  i  a  tissue  growing  more  rapidly  would  t»-»ar  it«di 
flway  from  one  less  aetive*  As  a  j^eneral  rule,  the  elomrntiiry  Liii0Qf9 
figree  closely  in  allied  species,  less  closely  in  genera  of  tjid  MlDt 
( Irder,  and  are  very  diverse  in  different  Orders ;  so  we  find  thai  grafts 
take  readily  on  stocks  of  their  own  species,  to  a  considerable  extent 
on  stocks  of  allied  species,  and  to  some  extent  on  stocks  of  gt^ien 
helon^^ng  to  the  same  Order.  It  does  not  appear  that  \i^esMiT%ci 
distinct  Orders  liavo  ever  been  grafted  with  success.  The  pamsitk 
Mistletoe,  however,  attaches  itself  by  a  natural  graft  to  Oaks,  Applea, 
Ac.,  and  even  to  Conifene. 

Some  as  yet  unexplained  exceptions  exist  to  the  ijicUnatiofi  lo 
union  between  allied  genera.  In  some  cases,  also,  a  tetnponnr 
union  m  effected,  subscr^uenlly  destroyed  by  unequal  growth. 

Among  the  Rosacefe  we  see  Pears  grafted  readily  on  Quincea*,  with  mopt 
djflieiilty  on  Apples,  and  not  at  all  on  Plums  or  tUufrriea.  Cherrie«  aiid 
the  i  'hprr^'-lnurel  rfftdily  unite.  In  the  Ok*acen?  we  have  the  LOaj?  unitiair 
with  the  Ai^h,  the  Olive  with  I^tilhjrm.  It  JS  exti>nsiT».4y  practi^e^  abb 
with  diverse  species  as  well  as  varieties  of  JViododendrtm*  The  Peajf  maT 
be  grafted  on  the  Hawtiiorn;  but  Uje  former  grows  fto  much  fiiater  thin 
the  latter  that  the  com  muni  cation  hetween  the  two  becomes  intemiaiid 
in  a  tew  years  at  the  point  of  junction. 

81 S.  The  practices  of  grafting  and  budding  are  principally  carmd 
on,  like  propagation  by  slips  &c.,  for  the  muJti plica ti*in  of  '^nanetieiy 
which  are,  for  the  most  part,  graft4?d  on  other  varietim,  or  noraal 
specimens  of  their  own  species,  these  being  far  more  h*  'lt>,v  i|^ 
permanent  than  those  grafted  on  allied  specie.s.     llie  n,  ;<» 

of  esteemed  varieties  of  Roses,  fruit-trees,  &c.  is  chielly  .  »m  ,  i.,i  bf 
this  means*  the  object  being  to  produce  specimens  promiwDg  in* 
creased  hanlinesa  itc,  or  to  obtain  size  and  fertility  earlier  than 
could  occur  in  a  phmt  raised  from  a  email  cutting. 

The  Peanlj  is  worked  on  the  Plum  in  Britain,  becaui^e  the  latter  i«  a 
native  of  this  climate  and  is  stimulated  to  growth  in  spring  by  a  loww 
teinp<*riiture  than  the  Poach  (from  P(*r!«ift ) :  it  does  not  iiiceeed'w^ll 
on  Almoud-stockfl.     Tlje  Pear  st^fms  t^i  succe#.Hi  belter  on  Qtiinoo  thi 
Pear* stocks   in  loamy  soils;   and  other  instaQoes  are   well   Imowo 
gardeners. 

In  addition  to  these  circumstances,  Pears,  Apples,  and   -  '  'inti 

which  may  he  eanly  graft ed  do  not  readily  root  from  cut  .r»- 

over  esteemed  varieties  of  Rose  Jfec.  ar*?  quickly  multiplied  a^   >uitj»mnhi  * 
Iki'.  by  budding  them  on  briar-stocks  alr^-ady  of  several  veam*  giowth; 
and,  in  the  ease  of  new  shccI lings  of  fruit-trees,  buds  ini-rt'-'l  "«   'tiU- 
^  grown  st4)cks  art'  brought  to  flower  and  fruit  in  a  few  year?.  I^ 

alone,  twenty 


I 


I  grow  up 
they  bore  a  crop. 


'  years 


Certain  phenomena  of  grafting  which 
be  t\i)ly  explained  by  our  preaent  knowledge,  bat  dmibtleas  < 


might        , 
nbsenred  in  piaetice  \ 
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causes  similar  to  those  just  adverted  to;  among  these  are  the  facts  that  the 
Orange  succeeds  better  on  a  I^emon  stock  than  on  one  of  its  own  species, 
while  the  Apricot  does  better  on  its  own  species  than  on  the  Plum,  &c. 

The  influence  of  the  physiological  conaitions  of  the  stock  upon  the 
scion  is  turned  to  account  by  gardeners  in  producing  a  dwarfer  **  habit " 
and  an  earlier  and  more  protuse  production  of  fruit.  Thus  Apples  grafted 
on  the  low-growing  *^  Paradise  stock  ''  assume  the  dwarf  hnbit  of  the  stock 
and  become  more  prolific.  So  Pears  on  the  Quince-stock  not  only  are 
dwarfed  in  size  but  produce  fruit  much  more  abundantly  than  when 
grown  on  their  own  roots  or  grafted  on  another  kind  of  Pear.  Gardeners 
often  practise  "  ennobling ''  fruit-tree,**,  where  buds  and  grafts  are  attached 
upon  stocks  of  good  varieties  of  the  plant  in  preference  to  wild  stocks. 
Thus  Apples  are  said  to  be  nmch  superior  when  grafted  on  stocks  of  good 
varieties  mstead  of  on  Crabs  &c. ;  ana  a  kind  of  "  crossing  "  of  the  qualities 
of  varieties  has  been  attempted  on  this  principle,  grafting  kinds  which 
bear  sicklv-flavoured  Apples  upon  stocks  of  rougher  varieties,  JargoneUe 
and  "  mellow"  Pears  upon  later,  gritty  varieties,  &c.  "  Double  ffrafting" 
is  done  when  it  is  desiKMi  to  secure  a  particular  kind  of  fruit  which  'will 
not  unite  or  graft  with  the  ordinary  stock ;  thus  a  Pear  may  be  grafted 
on  a  Quince-stock,  and  on  the  scion  may  be  grafted  another  Pear,  which 
will  not  unite  directly  with  the  (J>uince.  Further  details  on  the  subject 
of  grafting,  a  most  important  and  interesting  one,  must  be  sought  in  hor- 
ticultural works. 

Sect.  2.  Sexual  Rkpkoduction. 
Prelim  itut nj  Of/Mrvations, 

819.  In  almost  all  plants  the  greater  part  of  the  active  existence 
is  pjiKHed  in  the  development  of  vegetative  organs,  increasing  the 
bidk  of  the  individual,  or  occasionally  also  accom])anied  by  multipli- 
cation i»f  the  j)lant  by  mere  subdivision  into  parts.  But  at  certain 
epochs  another  tendency  manift^ts  itself:  the  energit*s  of  the  plant 
beciime  concentrated  in  the  formation  of  what  are  called  reproductive 
organs,  for  the  purpose  of  producing  and  maturing  those  inde])endent 
germs  of  new  indinduals  of  the  s|K»cie8,  called  spore*  and  seeds. 

The  fonuatiim  of  reproductive  structures  bears  a  very  interesting  rela- 
tion to  the  vegetative  development,  (ienerally  s^^aking,  the  repro- 
ductive organs  are  only  fi»mied  when  the  vegetative  structures  have 
b(*come  healthily  develop«>d  so  as  to  accumulate  a  certain  amount  of  assi- 
milated matter  in  the  sulxstance  of  the  plant ;  we  obst»r\'e  that  many 
garden  plants  grown  in  unfavourable  wul  in  shatly  localities  &c.  will  not 
Sower :  and  the  number  of  years  that  elapse  lK»fort»  the  flowering  of  such 
plants  as  the  Agave,  Taliput  Palm,  &c.  varies  with  the  more  or  less 
favourable  climate  and  soil ;  moreover  in  ordinary  cases  the  flowering 
takes  place  at  the  close  of  the  season  of  growth  (except  where  the  flowers 
emergt?  from  buds  provided  for  by  the  {)revious  year's  vegetation,  as  in 
Apples  &c.,  in  biennial  and  many  perennial  herbs).  This  indicates  that 
vigour  of  the  v(*getative  organs  i.s  a  necessary  condition  of  reproduction. 

Further,  reproduction  is  an  exhausting  process :  it  kills  annuals ;  and 
excessive  fruiting  exhausts  perennial  plants. 
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At  the  same  time  tbe  reproductive  teudeticv  aad  the  vegfii«tirt  lA- 
deney  appear  coutrasted  and  opposed  to  each  other;  for  ruprcMlQCtiQii  u 
often  ret^irded  and  replaced  by  rnpid  devidopun'iil  of  vtif^tmMiTs  mrat^ 
turo5  whea  plants  are  pko^d  in  too  fi».voaraV>le  ti  miU  t  --»'-*  wlufltoo 
frt^ely  supplied  with  wat^r;   and  nrnkly  gro%^'injur  p!  roammAj 

made  to  nower  by  gnrdent^r^  by  cuttiug  the  roota,  t..^.^.,^  tl«Cl  n 
fiiiiall  pote,  or  limiting  the  t^upply  of  wati^r. 

820.  The  reproductive  bodies  produced  by  pbmta  nr       ''    :  de- 
veloped Hi  certain  epochB  from  structures  originally  bf  1  ,  the 
vejfetative  system,  or  they  are  I'ormcd  in  hiveeiiil  orgnLLs,     Ju  the 
lower  Al^i^  we  fiud  the  cells,  as  those  of  the  iDtimenta  of  fEfi^^ffmdwm 
{^^,  5ii5),  or  S[nrogyra  (fig.  405,  a),  origiually  tnie  Tr  rlk, 
and  at  a  certain  stage  of  growUi  resolved  into  ri^pmdn*  .md 
producing  spans  from  their  green  contents.     As  we  ri-i  dr, 
among  the  Tliallophytes,  we  soon  find  siK'cijil  cells  {l\^                jl'c,» 
tig:.  408),  or  groups  of  cells,  exclii?ively  vegetative  or  cxduisirrly 
roproduLtive.     In  the  higher  Crj'ptogamia,  assemblag**s  nf  .^^'.n^ 
of  various  kind^  lU'e  formed  upon  the  ^tims,  in  which  are  ui 
ripened  the  sporu  of  this  gruup  ;  while  in  the  highest  ( 
Phanerogamia,  we  meet  with  flowers  containing  stamens  ai^ 
ultimately  producing  true  sctds  in  fruits  which  are  tut^Uly  - 

in  almost  ever}'  case  from  the  vegetative  strueturei** 

The  sporei*  of  the  higher  Crvptogamia  ( r  *  iyuw>t  U 

properly  compared  io  the  ©eeds  of  the  Fit  '  yi^  tnat^ 

Shologiciilly),  siaee  they  result  from  a  -►  i  i  ]ihv-H>ui, 

itlerent  in  many  re^^ta,  as  will  pre.-i   i  1     i      >hown.     AN 
the  spores  of  the* Thftflophnes,  our  K Hi  '      :..  . 

to  enable  us  to  decide  upon  all  the  h{»M 

th©  different  kinds  of  structure  will  be  ...-x v. ..»,<«*,  ^|-w„  ,,  ,.,  ,  , 
Section. 

821.  It  is  probable  that  repre^eutativea  of  two  sexes,  m/Ue  mjji 
female,  exist  in  iJl  plants,  and  thai  these  conjoin  to  form  thr  rtjdi* 
ments  uf  the  new  individuals  of  all  Cryptogamia,  aa  tliey  <1 
formation  of  the  embryo  in  the  seed  of  Flowering  phints.  li 
Thallophytos  the  male  ami  female  organs  are  often  redii  '  i  ! 
cells,  **  sperm-Cell  '*  and  **  germ-ceU ;  **  those  being  n^-'  ' 
in  the  same  plants,  with  "  go  nidi  al'*  cells  (Alg». 
t^itivo  pnjpagation,  the  exact  partieular^  and  ho:\ 

obscure  in  many  families. 

The  history  of  reproduction  ni'  t.i  ^.tu  }^n^  Jjeuo  gnsftdy  ttudltd  vl 
much  enlargeti  in  \ikie  yvnrn  ;  msr  1 1  dlscovMoi kmvit  lieoi  mtdm 

in  Jill  riii-.*f^;  and  the  eour»*o  of  ;;  _  j        rscs  in  PhiuiriniLrktnii«aii^  i^ 
1>  zamifl  is  now  prettv  weU  known.     Mn  tiulM  fii 

b**  li  i  in  reference  to  the  iTiallophvt*^.  **\>tch 

Fungi  ;  but  in  the  Algie  the  processes  of  i 

ftperniatir  corpusdee  have  been  observed  m^j  ioeuiT^j] 

in  any  other  plants. 
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Sect  3.  REpaoDucTioH  or  TEALLopfirrRs. 

Fun*ji  and  Lichens. 

822*  The  varioufi  forma  of  reproductiri?  organs  raet  with  in  Fungi 
have  already  been  described  at  p.  445,  Moat  of  them  seem  to  be  of 
the  nature  of  hiida  ;  or  if  truly  sexual,  their  operation  haji  not  yet  been 
aaeertained.  The  so-called  anthtridia  and  the  aprrmatia  have  not 
been  proved  to  be  sexual  organs.  The  phenomenon  of  coojugatioii 
i«  Siztffptfs  and  the  process  of  fertilization  in  8aprolegnieae,  whare  a 
genuine  process  of  impregnation  takes  place,  have  been  deeeribed  at 
p.  446.  Similar  phenomena  have  been  desorib<jd  in  Pero^nrnpttra 
and  Ctfuiojnis.  In  thoiiH?  plants  there  are  female  bmnches  dilated  at 
tbe  end  into  a  large  globule  or  oogone,  and  male  branches  tenninate<l 
hy  an  ovoid  extremity,  flattened  at  one  side  and  applied  to  the  oogone. 
This  antheridinm  emit«  a  alender  tube  wluch  pierces  the  walls  of  the 
oogone  and  reaches  the  central  mass  of  protoplasm  in  the  interior ; 
and  the  latter,  aa  a  result  of  the  contact,  In^comes  invested  with  a 
cell -wall  and  forms  a  spore  called  an  oospore. 

The  little  that  is  known  of  the  reproductive  process  in  Lichens  ib 
alluded  to  at  p.  442. 

823.  This  group  take»  a  far  more  prominent  place  in  the  present 
Section,  from  the  fact  that  oiigana  to  which  a  sexual  function  may  be 
attributed  have  not  only  been  obeierved  in  almost  all  its  members^ 
but  the  process  of  fertilization  of  the  germ^  tlie  impregnation  of  the 
coqyuscle  produced  by  the  lemale,  has  been  directly  oboem^  m 
seTeral  of  the  Orders,  namely  Hhodospermeae,  Fucacem  Confervoideff^^ 
Biatomacete  and  Volvoeinese. 

H24,  The  ()»cillatoriaeoie  (p.  439)  are  at  preecnt  only  known  to 
increaae  by  division— that  w,  vegetatively  :  the  FhieosporeiB  (J  648), 
again,  are  only  known  to  propagate  by  liberation  of  jioosporee 
from  sfiecial  cells  of  the  th alius.  The  I>ictyot«ce«E^  and  the  Rhodo- 
spermete  produce  a  peculiar  kind  of  vegetative  othet  called  A  Uira- 
ftport  (§  54<>),  a  b«>dy  formed  mostly  in  special  localities  or  in  groups, 
and  consisting  of  a  parent  cell  dinded  into  four  chambers,  the  con- 
Umts  of  which » when  wt  free  from  the  parent  plant,  grow  up  at  once 
into  a  new  thallus.  lk*«idc»  the  tetra*.|K)res,  they  have  tporu  and 
anfheruiiii.  The  antheridia  produce  minute,  ultimately  free  TesidM* 
$pertmttozimU  or  onOtrrozoulii,  according  to  Thuret  devoid  of  cQss 
and  motionlo8» ;  Derbt^s*  however,  assert*  that  he  has  obseFred  ttlMD 
moving  like  undoubted  sperm  at  oroids.  llie  antheridia  ire  ge&eraUy 
fonnd  in  distinct  plants  from  the  Mporu,  and  the  C«lnnjpor«9  in  a  third 
series  of  forms  of  the  same  species. 

So 
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825.  Where  the  sexualitjr  of  the  AJgae  has  bc«n  aaoertainiNl,  we 
meet  with  the  process  of  fecundation  under  three  different  forms,  lod 
these  forma  in  subordinate  modifications.  The  three  forme  of  tlt# 
process  are: — Coujugaiiony  or  complete  union  of  a  8perm-c<»il  sod  i 
genn-cell,  oripiniillj  undifitinguishiible  from  each  other  hy  JfUSklk 
structure,  occurrinf,;  in  DiatoinacefL*  and  some  Conferroidcie ;  i^arwi^ 
dation  of  mtkrd  qerm-corpu^rhs  %  aliated  »p^rmatozouU^  wbieil  ID 
the  Confer\'oide»  occurs  within  the  parent  cell  of  the  snx^n\  aud  in 
Fucacem  after  both  the  gemi- corpuscle  and  the  ^permatozoidH  hiff 
been  cast  otf  by  the  parent ;  and  Ffcumhtion  of  nalcfd  tferm-et&§  ly 
motitynhss  ovoid  or  ffhhidar  .<jh  nnatazoids  ihroiajh  the  mrdium  ofm  am- 
eial  tube  or  trichofjtjnf^  a»  in  JlhodoBjiermece,  The  importance  of  thm 
phenomena  to  the  whole  theory  of  reproduction  in  plantfi  renders  it 
neceesory  to  j^ve  a  particular  account  of  the  processes  aa  oocuniofr 
in  certain  well -ascertained  cases, 

82*».  In  Disdomaccie  (including  the  Diatome<r'  and  Dtwniditm)^  the 
ordinary  m<vde  of  multipHcatiori  of  the  plants  is  ve^^etative  propagntion. 
hi^  dhmon,  reaultin^  either  in  the  fonnation  of  connected  *•  familicn" 
of  cells  (fig.  4'J2,  €)  or  of  an  increased  number  of  separate  celJ*, 
or  by  the  e^'tnmon  of  zoospores,  which  are  developed  into  new  cells 
or  cell-families  (fig.  402,  b»  a).  This  kind  of  propagation  gora  on 
actively  fttr  a  lime  under  faTourahle  circumstances ;  and  the  mere 
**  division,"  at  leitst.  may  be  compared  to  the  vegetative  development 
of  more  complex  plants. 

But  at  certain  epnchg  this  mode  of  increase  is  exchanged  for  imtither 
kind,  in  which  we  Imve  cooperation  of  two  onginally  distinct  cell*  te 
produce  the  new  one,  indicating  that  it  is  a  phenomenon  of  »exnal 
reproduction^  while  at  the  aame  time  there  is  no  external  evidence  of 
ditference  in  (he  concurrent  cells.  The  genus  CloHerium  (fig.  462, 
B,  c)  U  multiplied  vegetatively  by  division,  orjixitf parous  propagation  : 
at  certain  stages  of  exii*stence,  however,  the  cells  which  appear  as  if 
about  to  divide  approach  in  pairs,  and,  a  fracture  of  the  ext^nial 
cell -membrane  having  taken  place  at  t!ie  usual  line  of  division*  the 
contents  of  each  cell,  bounded  hy  a  primordial  utricle,  escape,  come 
intjo  contact  with  each  other,  and  become  continent  into  a  maj»  which 
ftftBumes  a  rounded  form  (fig.  4G2,  a»  d)^  Tliin  round  body  lM>eotni!!« 
coated  by  acelhdose  eoat,  and  ultimately  by  a  second,  mnre  int^rmjd. 
Its  contents  change  from  a  green  to  a  brown  or  '  colour ; 

and  the  globular  cell  remains  iifter  the  two  empty  i  •  11»  have 

decayed.  This  gloltular  body,  which  puHi^eji  through  »  »tage  of  ml 
before  germinating,  is  sometimes  caUcd  a  spommj^^  not  a  niiBplf 
Bpore,  Hi  nee  lis  contents  appear  to  become  segmented  and  dirtdr  inta 
a  numl^er  of  independent  germs  when  the  stmaturo  recommenciSi 
active  development. 

An  iLnalogous  conjugation  of  two  cells  takes  pUoe  Umm^hoiii  IIm 
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Desmldletr,  and  it  has  also  been  observed  in  many  Diaiomea ;  in  all 
cases  the  product  is  a  resting  sporangial  cell  or  fnistule,  t.  e,  a  cell 
possessing  more  than  one  firm  coat,  which  produces  two  or  more 
germs  wlien  al)out  to  throw  ofl  these  coats  to  dovelope  into  a  new  plant 
of  the  form  of  the  parent. 

Conj  ligation  exhibits  many  minor  variations  in  the  groups  of  Deamidiea 
and  IHatomrtc  ;  but  it  is  necesHary  to  restrict  ourselves  here  to  a  general 
account  of  the  process. 

827.  In  Spirotjifra  (fig.  465,  a,(I},  Ztfgnema,  and  one  or  two  other 
genera  of  filamentous  Confervoids  ordinary  growth  by  cell-division 
is  exchanged  f«)r  a  process  of  conjugation  at  certain  epochs.  Two. 
filament**,  lying  side  by  side  {fi^,  4(J5,  a,  6),  exhibit  papillary 
elevations  of  the  cell-walls  on  the  sides  next  their  neighbours; 
these  processes  elongate  until  they  come  into  contact;  they  then 
adhere,  and  the  septum  formiKl  at  the  plane  of  union  becomes 
absorbed,  so  that  the  two  cells  become  connected  by  a  tubular  pro- 
cess, a  kind  of  isthmus.  The  contents  of  the  cells  meanwhile  i*etract 
themselves  from  the  wall,  lose  their  spiral  apjK'arance,  and  become 
condensed  into  a  mass  ;  then,  in  some  cases,  the  whole  contents  of 
one  cell  travel  through  the  Lsthmus  into  the  op]>osite  cell  (c ) ;  in 
others,  the  contents  of  both  pass  into  the  isthmus,  which  expands 
into  a  globul.ir  cavity  in  the  middle.  In  cither  case  the  contents 
of  the  two  cells  become  combiniKl,  and  they  form  a  globular  or  oval 
spore,  which  prtnluces  two  or  three  firm  coats,  enters  a  stage  of  rest, 
and  remains  after  the  parent  filaments  have  deeaytKl  away  (fig.  465, 
A,  */).  After  a  time,  usimlly  in  the  spring  succt»eding  the  formation 
(»f  tlie  s|M)re,  this  germinates,  bursting  its  coats  and  sprouting  out 
into  a  new  filament  like  the  parent  (fig.  4(J5,  a,  r). 

Tiiis  r«>njugation  of  Spirot/t/ra  and  its  allies  has  long  been  known,  and 
was  without  a  parallel  for  nianv  year*;  as  8tat«*d  abttve,  an  analogous 
prcKN'ss  oeeurs  in  Ih'atomtfr  and  Ih-ttmidirtt^  and  it  is  essentially  related  to 
th«'  pn>C(\<4st\M  of  firundation  bv  s]H'nnatozoids  next  to  be  described. 

^2*^.  'Hie  hihtor}-  of  the  fertilization  in  CKdotjottium  is  one  of  the 
most  curious  iK>ints  in  the  whole  range  of  vegetable  physiology,  cs- 
peeially  so  as  regards  the  mah*  organs,  which  undergo  a  complex 
cours4' of  development  as  follows.  On  the  same  plant  that  produces 
the  ft-male  spore,  or  in  some  sjHvii»s  on  another  individual,  are  formed 
spe«ial  rells  ralhd  "  microgonidia  "  or  **  androspores.**  The  office  of 
these  eells  is  to  pnKluee  ultimately  antheridia,  in  which  latter  sperma- 
toziiids  are  formed.  The  androspores  are  formed  in  the  ordinary  cells 
of  the  plant,  and  esc;ipo  from  them  by  ruptun*  of  the  walls  of  the 
]>arent  cell  as  an  ordinar}*  zoosjtore  would  do,  and  like  it  they  swim 
al»out  in  tile  water  for  a  time;  but  while  an  ordinary  zoospure  after 
a  time  gi'nninat«'s  and  forms  a  new  thallus,  the  andruspores  attach 
themselves  to  the  sides  of  the  female  spore  or  sporangimn. 

2i»2 
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In  this  Bitaation  they  grow  into  a  sort  of  prothaUiiB ;  the  bl 

part  bcisomei*  dilated  or  pear-ehaped,  while 

the  upper  extremity  developer  one  or  two 

Bmal!  cellfl  one  over  the  other.     These  are  the 

antheridia ;  and  in  each  of  them  m  formed  a 

spermatozoid,  the  fecundating  hody.     These 

latter,  when  mature,  are  ciliated  and  butt 

against  the  top  of  the  antheridium,  and  at 

length  cause  its  detachment  in  the  ahapc  of 

a  little  lid.     In  this  manner  they  escape  from 

the  antheridium,  move  about  for  a  time  in  the 

water  bj  meanj  of  tbelr  cilia,  and  ultimately 

pass  into  the  female  spore  through  an  opening 

pTevimwly  specially  pre|wiaHl  for  its  passage 

in  the  summit  of  the  female  spore.     Here  the 

RpermatoKoid  comes  into  contact  with  a  quan- 
tity of  colourless  granular  mucilage  formed 

in  that  situation  prior  to  fecundation,  the 

distention  consetjuent  on  which  seems  to  ac- 
count   for  the  formation    of    the  aperture 

through  which  the  fecundating  body  paseew. 

The  sperm ato«oid  touches  the  mucilage,  or 

eren penetrates  it  to  some  extent, and  become«t 

blemied  with  it  and  thus  fertilizes  the  sport*, 

which  subsequently  becomes  invested  by  a 

oell-wall  in  the  or^nary  way. 

829*   VaH(^i€ria  is  a  genus  of  filamentous 

Confervoid  Algsp,  in  which  the  long  branched 
filament  consists  of  a  single  enormously  de- 
veloped cell.  This  phint  is  commonly  pro- 
pjigatc^d  b\'  a  peculiar  kind  of  zoospore  dis- 
cliarged  from  the  thickened  end  of  the  fila- 
inen t  o r  of  i t s  branc b ea .  B u t  a t  ce rt ai n  epochs 
lateral  struoturos  are  developed  at  the  sides 
of  the  filaments,  as  branch  cells,  which  be- 
come nhut  ofi"  from  the  main  tube  by  septa; 
some  of  these  proeesses  expand  inbi  ovate  and 
beaked  or  hirdVhead-shaped  bodies,  others 
info  short  curled  filaments  or  *♦  hom?.*^  The 
fnnner  are  ftporamjcx,  the  liilt4.'r  miiheridia. 
When  ripe,  the  anthrndia  or  **  horns  **  dis- 
charge their  eeil-contents  in  the  form  of 
numerous  spindle-shaped  cor|>nscles»  moving 
actively  by  the  help  of  a  pair  of  cilia-  Meanwhile  «n  orito  \ 
formed  in  the  beak  of  the  sporange,  and  some  of  the 
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make  theix  way  in,  90  as  to  come  into  direct  contact  with  the  coU- 
uontentj^,     TLi  phenomenon  is  followed  by  the  dosing- up  of  the 

Fig,  640. 


fporaiige  by  a  membrane ,  and  the  convemon  of  its  ood tents  into  a 
fertile  nsting-ipare, 

830.  Spkaroplta  is  another  genns  of  fUamontoxis  Confcryoids, 
composed  of  rowa  of  oyUndrical  oells,  in  which  fertilization  of  tho 
Teating-sporoA  by  &jicmiatoxoid«  bus  been  dir^etly  observed  (Cohn), 
In  fame  of  its  celk  the  contents  are  oouTeited  into  a  number  of 
globular  bodii^,  in  others  the  contents  are  developed  into  numerous 
sperm atozoids.  When  matnTe,  orifices  are  formed  in  walls  of  the  cells 
of  both  kinds ;  the  sperm  atozoids  escape  fn)m  their  parent  cell,  and 
make  their  way  in  through  the  orifices  of  the  parent  ceUs  of  the 
spores ;  the  latter  when  fi^rtilizcd  produce  their  cellulose  coat,  and 
ripen  to  rcsting-spores,  which  are  set  free  by  the  decay  of  the  parent 
filaments. 

Analogous  phenomena  haTS  been  fsoaatly  observed  in  Tsrious  oiher 
filamentooB  Confervrnds,  as  in  (Edofmkum^  JMMbito;  and  Cohn  has 
lately  described  a  sindlir  pfooess  in  Vthsox, 

83U  The  mode  of  lartQiuitiun  in  Uie  Floride®  (§  546)  or  Bed  Sea- 
weeds^ has  been  well  made  out  by  MM.  Thuret  and  Bomt^,  who  thus 
describe  the  process  in  ffslminihifra,  A  small  ceU,  originating  on 
the  side  of  one  of  the  dichotomous  filamentg  of  which  the  frond  is 
c^omposed,  elongates,  divides  transversely^  and  beeonieij  a  short 
bniTJcMet  made  up  of  four  superposed  cells,  of  which  the  upix^rmost 
alone  continues  to  develope.  Shortly  there  may  be  sw^en  projecting 
from  the  nummit  of  this  uppermost  division  a  little  protuberance, 
which  griKlually  leuglhens  into  a  long  hyaline  hair,  often  dilatinl  at 
the  extrt*mity,  lliis  is  the  tri^hw^n^  or  t«sential  organ  of  fertili- 
zati  on .  W he n  the  spermaiosotds  ( here  globular  and  motionless )  come 
into  cont4ict  with  the  nnper  part  of  this  hsir  they  adhere  to  it  Then 
the  cell  which  forms  tne  base  of  the  triohogyne  swells  and  divides 
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into  segments,  and  is  soon  trans  formed  into  a  nmaH  eeUular  i 
whifh  gradually  forms  the  young  *^  cystocarp  "  or  mass  of  irporef. 
The  trichogyne  gradually  disappeani.  In  CffUithamnion  the  a|p?re* 
gationa  of  apores  called  fairlUn  (§  54^))  are  formed  from  the  sidr. 
not  at  the  base,  of  the  tnchog^yne,  in  coniscquenee  of  fLS-'undfitirrn  h\ 
the  antlierozoid.  Hero,  then»  wo  havo  motionless  anf 
formed  in  the  antheridium  of  ono  plant,  escaping  and  com: 
coil t^ii't  with  the  free  end  or  style-like  process  of  iinothrr  plant ;  flnfi 
a»  a  result  of  this  contact,  the  cell  at  the  ba&c  divider  and  snbdivicic* 
into  a  mass  of  spores. 

832,  The  ohservationa  mode  hy  Tliurct  on  Fncaceap  arc  very  4r- 
ciaive*     In  this  Order  the  mnrqytaelts  (§  547)  prodncc  in  their  xa- 
terior  bodies  of  two  kmdfi.atUhfridia  (fig.4r?4,  r)ttnd  itpore-Mni^, 
4fS4,  e)^  either  together  or  in  separate  conceptaclcs  (monoirciouii),  or  in 
separate  plants.     The  antheridia  discharge  2*ciHated  9per$miify^fd$ 
(fig'*  4*i4,  */),  which  are  poured  <)ut 
through  the  pores  of  the  rtcqdm'lts 
(tig,  4<I4,  a)  into  the  surrounding 
water.     At   the   same    time   the 
spore-sac  (fipr.  4»U,  r)  hursts  and 
emits  an  inner  sac  (fig.  541,  «),  in 
which  may  be  obsened  2,  4,  or 
8  («)  spherical  corpuscles,  destitute 
of  a  celluloRe  membrane ;  this  inn<^r 
sac  breaking  loose,  bursts  and  di 
charj^ea  its  corpuscles,  which,  lik* 
the  sperma  toxoids,  pass  tlin)ugh  the 
jwres  of  the  receptacle  into  the 
water.     Here  they  become  sur- 
rounded by  a  cloud  of  s])eTmato- 
zoids   {^^,  541,  h)  which  attach 
themselyea  to  the  surface,  and  by  ^' 
their  ciliary  moTement  cause  the    h 
spheres  to  revolve.     In  the  course    ' 
of  a  few  minutes,  usnidly,  a  eel-    -i 
Itilose  membrane  U  formed  upon    """''"'-     ^'  '^"  '' 
the  surface  of  the  globular  corpuscle  (by  secretion   from  its  pri- 
mordial utricle?),  and  it  become*  a  cell  (fig,  541 »  c).  whieh  sqH*  { 
scfpiently  germinates,  growing  by  ccll-divisi.»n  /fir  r>41.  it\  Intn 
new  frond. 

These  observations  upon  the  fortUiKiition  nf  tli> 
the  AIgm  are  of  ©xtrenu*  interest,  both  a«  o^ftrifiL' 
of  sexiifll  conjunction  of  the  simplest  kind  in 
the  devtdo|unent  of  «oofl|>orw»  (§  «lf*8),  Wiititn 
of  fnN*-cell  fonuatton  (}  097)  by  the  prodtictiou  ui  it  ceiiujyte  &mt  mx^m 
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a  uaked  primordial  utricle  after  it  has  been  completely  separated  from  the 
parent, — a  phenomenon  never  met  with  in  the  nigher  plants,  where  this 
Kind  of  cell- formation  can  only  be  observed  in  the  interior  of  the  parent 
structures,  as  in  the  embryo-sac  of  the  Phanerogamia. 

833.  In  the  conjuprating  AlgoD  wo  observe  the  new  cell  to  be 
produced  by  the  complete  union  of  the  entire  contents  of  the  spore- 
cell  and  germ -cell,  which  arc  undistinguishable  from  each  other.  In 
the  other  kinds  cited,  the  contents  of  the  germ-cell  become  converted 
into  one  or  more  globular  corpuscles,  rudimentary  spores ;  while  the 
contenU  of  the  sperm -cells  are  developed  into  numerous  minute  cor- 
puscles, usually  of  a  spindle-shape  (not  spiral),  moving  actively  by  a 
pair  (?)  of  cilia.  The  corpuscles  of  the  germ-cells  acquire  a  ceUuloee 
coat  and  become  cells ;  the  8i)ermatic  corpuscles  disappear  after  they 
come  into  contact  with  the  nascent  spores,  either  diasolving  or  becom- 
ing absorbed  into  the  substance  of  the  latter. 


Sect.  i.  KEPRODrcnoN*  of  Anoiosporje,  or  Leaft  CRTproeAjOA. 

834.  The  reproduction  of  the  Ordors  included  in  this  division  pre- 
sents but  one  common  character,  namely  the  representation  of  the 
sperm-cell  by  antheridial  cells,  whose  contents  are  discharged  in  the 
form  of  spindly  coiled  filaments  moving  actively  in  the  water  by 
means  of  two  or  more  ciliary  appendages.  In  the  majority  of  the 
Orders  the  female  organ  occurs  in  a  form  somewhat  analogous  to 
th«*  ovule  of  Phanerogamia,  callrHl  the  archegoniion  (or  pistiHidium), 
which  gives  rise,  however,  to  very  different  pnKlucts  in  the  different 
groups.  In  the  Chanicea'  there  is  no  distinct  archegomum,  the  spore 
being  directly  fertilized  and  growing  up  into  a  new  plant ;  yet  ai 
this  spore  ])resents  the  external  characters  of  an  arcfiegontum,  and 
the  antheridia  are  spiral,  the  Order  is  clearly  referable  to  the  present 
division. 

In  the  Gymnospone  the  fertilization  of  the  fferm-corpuscle  is  followed 
by  its  conversion  mto  a  s^tore  (Spiroffjfra,  Vawneria),  or  into  a  cell  which 
inay  Im»  called  a  nporanifial  crll  on  atx^ount  of  its  contents  undergoing  divi- 
sion into  a  nnmber  of  new  genns  when  it  begins  t«>  grow  ( Ctwrf<TWiifi,  ^irf- 
httrhieU,  &c.).  In  the  Angiospone  (excepting  Characen)  the  relatioiis 
of  thn  sp«)res  to  the  nro])er  sexual  structures  are  more  distant  and  veiy 
diverse,  the  course  of  uevelopment  being  much  more  complicated. 

Charac^iK. 

8:^).  The  reproductive  organs  of  this  Family  are  very  distinctly 
charaeterizi^d,  and  borne  in  a  iK)nspicuous  external  position.  The  two 
kinds,  male  and  female,  called  respectively  the  globidt  and  the  nuadtf 
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occur  either  together  on  the  same  branch  of  the  plant,  an  distbd 
branches,  or  on  separate  plante* 

836.  The  ghhulr^  or  anthnndium^  is  a  epherical  case  cnmpoeed  of 
eight  (triangular)  sep^mental  pieces,  each  of  which  is  formed  of  a 
numl>er  of  cells  ratHating  from  a  central  one ;  all  these  baTe  ltd 
or  orange  contentii,  imparting  a  colour  to  the  fjlobnU  hb  seen  in 
its  natural  condition.  From  the  central  cell  of  each  TalTe  projects 
inward  an  oblong  cell ;  these  eight  cells  meet  in  the  centre  t4ig€thcr 
with  the  apex  of  a  flask -shaped  cell  which  enters  the  globule  at  its 
bttse,  forming  the  pedicle  by  which  it  is  attached  to  the  branch. 
Where  these  nine  cells  meet  in  the  centre  is  found  a  little  cellular 
mass,  from  which  imse  a  number  of  slender  jointed  filaments,  '^lien 
the  globule  is  mature,  its  valves  separate,  und  each  carries  awaj  its 
central  cell  bearing  a  tuft  of  the  jointed  filaments.  The  cells  form* 
ing  the  joints  of  these  filaments  aro  then  seen  each  to  contain  a 
minute  spirally  coiled  thread,  which  makes  its  way  out  and  appean 
as  a  2- ciliated  actively  moving  spermatozoid^TC^mhlmg  those  of  the 
Mosses. 

837»  The  nucuU  is  a  somewhat  anomalous  on^an,  pre^cntin^  ii 
first  the  characters  of  an  archegoninm,  and  afterwards  those  of  a  spore. 
It  eonsLsts  ei^sentially  of  a  large  oval  cell  surrounded  by  a  double 
coat  and,  outside  this,  by  five  spirally  coiled  and  intimately  connected 
cortical  filaments.  The  five  spiral  c^ils  terminate  at  the  summit  in 
five  (or  ten)  teeth ;  and  it  appears  that  these  teeth  separate  from  i 
other  at  a  certain  epoch,  lenving  a  free  passage  down  the  centre^  ta 
the  wall  of  the  central  cell  In  this  state  we  may  compare  the 
structure  to  an  mrhtfjomum,  or  to  an  ovvh  of  Phanerogamia.  It  ii 
Ruppoficd  that  sperm atozoids  from  the  globule  pass  into  the  canal  be-  I 
tween  the  crown  of  teeth  of  the  nucule  and  cause  it  to  become  fertili*. 
The  product^  however,  of  the  fertilked  central  cell  is  not  a  free  embfyo 
or  a  spore,  but  it  becomes  itself  tlie  first  cell  of  the  new  plant,  like  i 
spore.  After  fertilization  the  nucule  droj^s  off  from  the  par**nt,  poases 
through  a  stage  of  rest,  and  in  the  following  season  genninatea  Like 
a  seed  or  spore  and  grows  up  at  once  into  a  new  plant.  rring»hcini, 
however,  states  that  the  spore  developes  a  true  prothallus  like  that 
of  the  Mosses, 


In  favour  of  the  suppoaition  that  the  young  nucules  are 
while  the  fipiral  ctoi^t]  of  teeth  U  open,  wp  have  twr»  /MrtMif 
namely  : — that  thif*  ppennritozoidB  nr^  ai^charged  from  «^  at  th^ 

same  period ;  fuid,  Bceontlly,  ihat  when  the  nuculea  8r«'  r  ^  >  natttma, 

they  germinate  in  the  following  epring^  at  an  epoch  when  no  i 
are'in  ejust^nce. 
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Axogamia 

838.  Under  this  title  we  in- 
cludcthcLiverwortsandMosses, 
on  account  of  their  sexual  or- 
gans, essentially  similar  in  kind 
and  mode  of  development,  being 
in  all  cases  developed  upon  the 
axis  of  the  perfect  leafy  plant. 

Both  Liverworts  and  Mosses 
produce  antheridia  and  arche- 
f/onia,  either  on  the  same  plant 
or  on  distinct  individuals.  There 
are  minor  differences  of  struc- 
ture in  the  different  groups  of 
these  Orders,  some  of  which 
may  be  briefly  described. 

h:«».  The  antfurUtia  of  the  ^"SSJii'JSf^-^'X'*  *'■ 
Ifepaticie  (and  with  these  agree 
the  same  organs  of  Sphagnacea;) 
are  elliptical  or  globular  sacs 
(fig.  542,  f )  formed  of  a  single 
layer  of  colls ;  they  art*  fuund 
imbedded  in  the  thuJloid  sU.»m  of 
liicria.Peliia,  «tc.,  or  in  the  sub- 
stunce  of  the  (male)  rece]>tacles 
of  Marchantln  (p.  425),  or  on 
Ktalks  arising  from  the  frondose 
stem,  in  Fossomhronia^  and  in 
tbt' axils  of  the  leaves  in  the  foli- 
aceous  kinds  t^ti  Juntjernutnnieir 
( tig.  542. <i).  The  interior  of  the 
nac  is  fillodwith  minute  roundish 
cells,  at  first  coherent,  but  ulti- 
mately free.  Thwe  (the  fjurin- 
ctiiA)  esrajM*  l»y  the  rupture  of 
thr  sac  of  tbe  anthrritliuni.und 
eacb  ni'  them  emits  a  2-ciliated 
spiral  M|MTmatozoid  (fig.542.f/). 

^  lo.  In  the  Mosses  the  an- 
thti'i'Hii  iiTv  larger  and  more 
eloiiirated  and  cylindrical  sacs, 
not  stalked  (fig.  543, /*) :  they 
are  i\mtn\  in  the  axils  of  leaves, 
H4»nietimes  scatten»d,  but  more 
fre<jut'ntly  colK»cted  in  axillary 


.  of  Hepatics:  a, 
▼ertical  nectioQ  of  tlie  infloivs-i^iicr  of  Radmlm 
eomplaiuita,  with  joung  (azilUrr)  antheridia  and 
(torraiiMl) an'hesonia.  rnagn.  ."io'diam. ;  ft.  vertical 
nection  of  an  arrnt^nium,  with  (^rm-corpoade, 
of  Jungerwtamiua  dtrarieaia,  mhfut.  2.V)  ("  " 
r,  immature  aatheri«lium  of  Kadula  < 
(rert.  sectionX  mafrn.  V^^  «liam.:  tf.Biwrmato- 
Boid :  e.  immaiure  fniit,  with  nurroundinK 
and  two  abortiTe  arrhegonia  (j  ' 
flanaia  (veft.  taction  K  magn. 

Fig.  o4.3. 


unrounding  euigooe 
[  0  p )  of  Ai^a  eoai- 
lUOdiam. 


Antheridinm,  arehefoniom.  kc.  of  MuMeii :  a,  T«r- 
timl  arction  of  arvnegonium  with  ^erm-cell  tnm 
Pka»ntm  eus/ndmimm^  magn.  iM^diam.;  ft.  aBth«- 
ridium  <4  JSMftnrkmm  com mmii^,  bunting  to  dis- 
charge iiienBaloMidm  magn.  3A  diam. 
cell  and  ^termatoaotd  tu  the  aame, 
diam. :  <l,  ^rmatocoidi  of  the  aame. 
diam. ;  «,  immature  fruit  of  Pkmte 
(Tertical  ■eciioB),  e.  cttljptra,  r,  vagiMde, 
4t>  diam. 

2d6 


soo 

BafB.400 
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or  tenninal  bud-like  structures  (injlorescmce),  cither  with  the  arch«- 
f^onia,  or  in  a  mouoecious  or  ditccious  cmiditiou.  The  antheridial 
Bnv^  are  filled  with  a  tissue  wliieh  is  ultiraately  resolved  luto  ^qtfrm^ 
ce^ltj  which  iire  discharged  by  the  bui'stinff  of  the  sac  (fi^.  543,  h); 
and  when  these  escape  (fifr.  543,  t)they  in  their  turn  emit  au  li^tiviff  I 
spirally  twisted,  2 -ciliated  s^fennaiozoUl  (*/). 

The  (iNtheriJia  and  Jipennnfozoids  of  Mosses  may  be  rentlilr  o1j9i^rT«!d  fai] 
Foii/trtehum  commune^  the  male  plftuti!!  of  which  ftirm  their   ^   **  ^ 

(sleilni^  maiteulmtr)  abimdantly  on  every  heath  in  spmig, 

841,  The  archcgonhi  are  very  much  alike  in  Hopaticai  aud  Mttsci«| 
beiui?  flaak-sbaped  cellular  cases,  with  a  long  neck  (fi^*  542,  «♦  hi 
fi^.  543,  «),  found  generally  several  together,  commonly  at  the  eiid» 
of  shoots,  surrounded  by  modified  leaves,  which  receive  8i>€*ciitl  muaeB 
(pp.  421,  4213),  forming  a  kind  of  perianth.  In  Anihoc4:ro«  the  ftrdie^ 
gonium  is  formed  in  the  substance  of  the  thalloid  alem.  When 
mature,  the  archegonia  exhibit  in  t  heir  btti?*il  cavity  ti  ij€r%n-<ftr^*vicU 
(%.  542,  h ;  tig.  543,  « ),  which  in  ell  probability  is  ferlili^tnl  lir  the 
passage  of  spermatozoids  down  the  cantd  of  the  nei'k  of  the  fUdc- 
sliaped  body.  In  any  case  this  corpusele  is  converted  into  a  cell  m\ 
one  of  the  archegonia  of  a  flower,  the  rest  remaining  bunrcn  (%*| 
542,  p,p). 

Hofmeister  hns  observed  spermiitoxoids  itrtunlly  within  th©  cfuial  of  tb#l 
arthetjonmmt  in  F\tnarin  hygronwtrieo.     M,  Lortet  bus  not  only  fu^ur«^I 
himsidf  that  tbes«'  active  sjii ml  corpuKdesk  d^wend  b%  tlie  neck  of  th«| 
arebegone  until  they  r^acb   the  contrnl  rcll,  but  be  stitten  that  L*»  baa  I 
witnessed  the  manner  in  which  the  latter  i*  fertilized  by  th*'  mo  ' 
ppimlii.     Fecund  ft  lion  is  e^Fected  by  the  contact  of  a  certuin  lii:^ 
which  the  spermrt toxoids  caiTV  at  the  side  of  their  ?>wollvn  e  > 
which   vesicle  coutains  some  six  or  eight   amylarertui*   ctirpu^ck's,  uuij 
jncrea*»es   ver\^    much    in   size   at   the   moment   the   proct*>**   ia   iie«»m» 
pliifbinL     M.  Ltirtet  has  r<n>eated,  in  the  veiretable  kin^'^dom,  thr  t'x:)»*>ri*| 
nient  fi^rou'ily  made  fav  MM,  Jkinia^  and  Provost  with  rtrtain  ammal3i.f 
He  submitted  the  ft'rtilizinpr  liquid  of  the  PrnAmtt  rommutnta^  rsmtitinintr 
the  anthtTozoids,  to   filtration,  and    found  that  the  thick  juicf  which 
passed  thrtni^rb  the  filter  wa'^  incapabli?  of  rendi*nng  tho  plant  fn 
whilst  the  rnatt^-rs  retained  by  the  tiltt^r,  which  awanuCTl  with 
tozoids,  rf*nd(*red  all  the  ftrchegon»^s  fertile;  this  was  nrov»xl  by  apnlj 
the  contents  of  the  filter,  by  means  of  a  sofi   brusn,  our  the  WmaXn  * 
or^ns.     M,  Lortet  has,  moreover,  remarked  that  the  ciUa  of  the  spi^rmft- 
toxoids  terminate,  like  the  anteamc  of  several  insects^  lo  a  Uttha  expaiisiun 
or  swelling. 

842,  When  the  germinal  cell  is  fertilized,  it  begins  to  grow 
cell-diviaion,  and  forms  a  cellular  body  which  causes  the  exj« 
the  original  wall  of  the  nnhrtjoniftm  ( tig.  r>42,  <•),     After  n  i 
wall  gives  way,  in  the  Mosses  by  a  eircumseiissile  deht-' 
the  upp<T  part  is  carried  upwards  (flg.  54^1,  t^c),  nfterw  i 
the  c^ilfptm  (p,  421),  while  the  lower  part  {t%^  543,  #,  ••)  i* 
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the  vaf^inuU  (fig.  459,  c).  In  the  Hepatics  the  sac  of  the  archc^nium 
is  usually  ruptured  in  the  upper  part,  and  there  is  no  cup-shaped 
calyptra  formed,  the  sac  becoming  ultimately  the  envelope,  corre- 
sponding to  the  vaginule  of  Mosses,  here  often  called  the  epigone 
(p.  424,  ^.  460,  B,  a). 

The  central  cellular  body  (fig.  542,  e)  undergoes  yery  remarkable 
chang^es :  by  degrees  it  exhibits  different  strata  and  regions,  and  in 
the  most  perfect  forms  of  this  Class  ultimately  rises  out  on  a  stalk- 
like process  from  the  va<^nule  (fig.  543,  v),  and  becomes  a  sporan^ 
tjium  or  capside^  filled  with  spores  (pp.  420-425). 

The  mode  of  development  of  the  spores,  which  are  simple  cells  with  a 
double  coat,  or  a  proper  cell -membrane  covered  by  a  distinct  cuticular 
( §  (xirt)  layor,  is  briefly  as  follows: — In  the  cellular  rudiment  of  the  cap- 
Hule,  concentric  layers  of  the  parenchyma  become  diflerently  metamor- 
])ho.'4ed :  the  outer  layers  form  the  walls  of  the  capsule  and  the  sporangial 
membmne  below,  continuous  with  t\ie perifionte  (p.  421)  above;  the  cen- 
tral mass  (in  Mosses)  is  developed  into  the  columella :  the  intermediate 


Fig.  544. 


Gt-rmiiuitirtn  of  thr  •\>otf%  of  a  Mom  {Fknarin  kf^rotmHrira):  e,  aporp  aiiitMiunf ;  «.  more 
nAMiiufd,  mnA  th»-  flrat  evil  clitidt^;  a  aad  6,  OMcmt  ledT^buds  on  thv  ooofn^oid  prolo- 
nrtua.     Mftgn.  3M»diam. 

liivrn*.  which  prtxlun*  th«»  opores,  after  multiplying  to  a  certain  extant, 
form  ffiM'  cells  from  the  wholt>  cimtenU*  of  earn  cell :  the  walls  uf  the  ori- 
frinal  or  parent  cells  diK.'Hjlve,  and  a  cavity  w  formed,  in  which  the  free  cells 
(]>arent  cell.4  of  the  spon^n)  lie  loow.  These  cells  bet*ome  divided  into 
four  chamben  by  septa ;  and  each  of  these  chambers  (special  parent  cells  of 
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the  apores)  produce©  A  sinprk  free  cell  &om  its  whole  contenta.  Tliu  Ud^ 
farmed  cells^  aet  free  by  the  solution  of  their  tiiother  cell«^  Jire  the  spor^ 
cells,  which  when  ripe  are  found  coat+^d  with  a  cuticular  l&yer^  often  MOW 
or  les8  luiurkf^d  with  pointa  or  reticidiitioiia,  like  poUen-piun«. 

Ill  the  auheequent  UiHtory.  another  kiod  of  propeg&don  takcft  place. 
A\lien  the  spores  germinate^  they  pRniuce  a  coiifen*ioid  gtructure  (pro- 
ionmnat  fig.  544),  from  difterent  cells  of  which  are  produced  a  number  of 
hudu  (a^  b)^  e^i  of  which  piows  up  ioto  a  new  leafy  stem,  fomuog  a 
tufted  ^-^roup  of  plants,  w*hich  after  a  time  fructify  agaiu  by  onth^idiawaA 

ThoMogamia. 

843.  In  thiB  group  of  Flowcrless  plants  we  meet  with  a  eumoi 
displacement  of  the  reproductive  BtmctnreB,  which  do  not  occur  tn 
imiiiediiite  connexion  with  the  morphologically  perfect  plant,  but  on 
a  terajjorary  etructure  produced  by  and  east  off  by  the  leafy  atcm. 

Fern8  and  Eqiiisetaceii',  unlike  as  they  are  in  their  complete  fonns, 
agree  so  closely  in  their  sejtual  reproduction,  that,  like  the  Iip»- 
worts  and  Mosses,  they  may  be  described  together.  Both  these 
groups  are  characterised  by  producing  hut  one  kind  of  spore,  deve- 
loj>cd  in  Mporanges,  more  or  les«  inliniately  connected  with  the 
foliaceous  structure  (pp.  414,  417).  When  these  spores  are  sown, 
they  ^crmioate  by  emitting^  a  tubular  process  (tig.  -545,  a>,  which  by 
ecll-flivi*j(ifm  {h)  enlarges  into  a  small,  green,  leaf-like  plutCf  some* 
what  like  the  frond  of  a  Liverwort,  called  the prothaUium  (r).  Thi« 
is  capable  of  suppttrting  itself,  having  filamentous  rootlet-s ;  and  if 
the  changes  next  to  be  described  do  not  immediately  tdke  place,  this 
pr^iihaUium  often  propagates  Tentatively,  new  praihaUia  budding 
out  from  its  base, 

\Slien  completely  formed  (r),  this  structure  exhihita  on  its  under 
surface  cellular  papillary  bodies  of  two  kinds,  which  arc  the  «•- 
thrridia  and  arrhtifoma:  the  former  are  scattered  over  the  whale 
surface ;  the  latter,  Ic^s  numerous,  arn  chiefly  found  in  the  tluekeoed 
central  region,  from  wliich  the  rootlets  arise*  cepeciaUy  betwaen  thb 
and  the  anterior  notch. 

844.  ITie  (niihendia  are  stmctiires  composed  of  one  cell  (or  tw^- 
wipeqwsed),  developed  from  the  hjwer  free  face  of  one  of  the  ectb 
of  the  prothalliuni  (fig.  545.  ^,/).  In  the  interior  a  second  cell  m 
formed,  the  contents  of  which  become  segmented  and  developed  intd 
a  number  of  minute  vesicles,  the  tsptrfn-ctlU.  WTien  ripe»  tlio  top 
of  the  an  then  dial  cell  falls  off  like  a  lid  and  the  spenu-celhi  eeeape 
(h) :  each  of  these  emits  a  a/^errmitozoid  (t,  k),  *  "^  in  form  finoita 
that  of  the  Mo8st«  and  Liverworts,  and  bavin-  *■<  ciliii.  The 
s|>emialo»oid8  are,  moreover,  provided  with  a  imr  ^  iraciele, 
which  is  sujkjKised  to  be  of  consequence  in  the  pmc-                iiUza^os, 

845.  The  arch&^nia  are  developed  on  the  same/^ruiAd/ZiiciM  at  the 
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antluridia  in  many  Fcms ;  the  Horse-tailB  appear  to  be  dioscioosy 
arrhegonia  having  been  detected  only  on  distinct  protAaZ/ia.  The 
external  structure  is  a  papilla  formed  of  four  collateral  tiers  of  cells, 
with  a  canal  running  down  the  central  intercellular  passage  (fig.  545, 
/,  m,  n,  o).  The  papiUa  projects  from  the  lower  surface  of  the  pro- 
thallium  ;  and  when  mature  its  canal  has  an  open  mouth  (n).     The 

Fig.  545. 


Ki|riMluitinn  <if  Fi-nm:  a.  ii|tnrf  k«  rminjUini;:  h.  morr  advmnont  (mften.  RO diiun. ) :  r.  Ibll- 
irrown  pr«»lhiilliiim,  with  an-hrirnnia  (lower  •urfac**);  4,  TiTtiml  Mi-tion  of  thf  crntnl 
n  t;:on  of  a  prothalliuiu.  ihuwiii;;  tit  much  an  an^hifunium  bimI  t«o  anthrridiai  t,  two 
nut hrritlm  (N(lr  Tifw):  7*.  anthrrulia  m^n  fWmi  aboti*;  g,  Mitli«*riiliuin  bani  (iiidr  view); 
A.  •>]M-niiM'«-U  (Wim  Milfi«Ti<iiuin :  i.  «i{H>miiit4kiiHd  rtmpiiitc  f^rni  ^H*nif<fU  (maini.  •10U 
dj.tiii. ):  !>,  fiMnt  Ti«*w  of  a  i*|H-n«int4>i<>i.l:  /.  «iTti«ml  ■nlion  nf  •  jtiunic  arrhfwnniuin ;  m, 
iiK.n-  a«lvani'fd ;  n,  «tiU  oUIit.  « ith  the  <iinal  xtyrn.  and  an  «*nibrTnnal  coriiutcle  in  thr  «e 
(tii.ttrn  l<i<»  diatii. );  o,  Yiew  of  thr  nitMilh  of  an  arfhifFontum,  from  alK»r:  /s  T«>rtic»I  •««- 
tiiititif  All  nn  h«i:finiiim  «ith  the  •-mhrro  in  fourar  of  drreloftnirDt  intht'MM*:  f.theaam*, 
iiion-  iwlv.init^l  ( li'H*  nuurnifltil ) :  r,  ve'rtiiiU  Mi-tion  of  jounit  plant,  mon*  adTami-d,  with  a 
fnttpmnt  of  thr  prothalTiuni  tniatrn.  Titi  diam.):  «.  '•  TCNiiig  plant*  ttf  Ptrrit  M-rm/alo,  with 
ihi-ir  rtrM  an«l  mi^jnd  li*a%«-a  and  adTcntitioua  rooU,  atall  oooDittt'd  with  th«'ir  |iruthdUiA. 

ciiiKil  leads  to  a  liawil  cell  (fmhn/o-$ac),  in  which  lies  a  germinal 
(Mir]>n!«<le  (ii),  n.H  in  the  arcJiftjonium  of  Mosses  (§  S41).  This  cor- 
puscle is  fortilixiHl  l»y  the  entrunce  of  s])ermatozuids  into  the  canal, 
and  lM'CM)nieM  the  embr}*ontil  cell.  Seldom  more  than  one  arche- 
poniuni  in  a  prothalliuni  lMK;<>mt*8  fertile ;  the  aliortive  ones  acquire  a 
{K.^-ulinr  bruwn  colour  in  the  canal  and  embryo-sac. 
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Ceil-divHsion  enfiues  in  the  emhrffo  thua  formetl  (fig.  545,  p,  f 
but  tbo  result  is  not  the  formation  of  a  twipsiile^  iis  in  ihts  Moaim*] 
but  of  a  bud,  producing  leaves  (r)  gradually  moiv  aufi  more  peifcct  i 
(s,  t)  in  the  Ferns,  and  of  tbe  cliaraoteristic  stem  in  the  Kqiiisctaccs. 
When  these  regetative  istmeturea  are  sufliciently  maturej  they  pfo- 
diice  the  sporanges  and  spores,  us  described  in  a  former  seetaoa  i 

tp--ii^)-  _ 

The  development  of  the  @]x)rea  of  Ferns  ia  sirailar  in  its  mosit  <!iftsentijJ 
points  to  that  of  thf  MosvSi'S,  Tht?  thecie  or  ^pomnpei^  (j.  4l8>  nrr  ppo- 
duced  fmm certain  eelk  of  the  pareDcliyma  of  th»*  fertil*?  leaver;  «uid  wb^ 
tiiHturef  they  break  out  upon  the  lower  surface^  naked  or  coverrd  by  th*' 
indnsift  (p.  418).  They  are  at  fir^t  cellular  papiUie,  xhe  par^inchrrr**  of  | 
which  beeoniea  diBerentiated  in  tbe.  coiurae  of  development;  tbe  outer 
layer  forma  tbe  cellulur  wall  of  t]w  spimmfre  ftnd  the  antfulut  jp,  41SK 
while  the  central  parenchyma  assumes  tlw  character  of  ptin^nt  c**ll-  nf  thf 
spore -ce  IK  which  art;  developed  in  fours,  as  in  Most^r  liiw 

when  ripe  a  cuticle  marked  with  granules,  spines,  or  i    _  ph 


Sponnjnniia, 

846.  It  has  long  been  known  that  the  Lycopodiaofie  flnd  lllt^ 

MarsileacciB  produce  spores  of  different  kinds,  unUkc  especiallj  in 
size*  BO  that  they  are  conveniently  distin^ifuished  as  mj^>^or«  nod 
mr^jaAport^,  Tliese  are  produced  in  similar  or  only  slightly  differ**©! 
sptirnno^es  (pp.  411-414),  which  in  the  MursileacciP  oecnr  t<igrtbi?r 
or  separately  *  in  an  additional  envelope,  forming  the  8|>ore-fhiit 
(p.  411). 

The  reproduction  by  means  of  these  spores  present*  ehAmctcirs 
grcittly  difforingr  from  thoHc  described  in  the  preceding  frroupt  »a^ 
approaching  those  found  in  the  Pbanero^amia* 

847.  When   the  microspores  of  Ly»^ojH>diaccir  and  Pihtlarin  aft* 
»own,  their   contents  are  converted  into  minute*  ttpenn-celh^  tli»-  1 
charji^ed  when  mature,  and  each  giving  birth  to  a  cWinXed  nfttnnatoxairf  ] 
(tig.  546,  a).     In  Saivinift,  the  microspoit's  prodace  cellule«,  each  of  I 
which  produces  again  several  sperm -cells  in  its  interior. 

The  formation  of  the  microspores,  in  thpir  ciip*uln?,  jigrccs  iieMititlalir  j 
with  the  developnietit  of  the  spores  of  Ferns  in  their  thecje, 

848.  The  me<jaf pores  have  a  very  different  history,  subject  to] 
slight  modification  in  pirticular  genera  ;  it  will  suffice  to  desmbvj 
as  an  f example  the  mode  of  development  in  Sfifij/ifttJfn* 

When  the  large  spore  of  Sefm/infUa  \s  sown,  aHor  some  tiiii^  1 
ouU^r  tough  coat  burets  at  the  apex,  marked  by  the  coiif«rg<i|}o^  i 
thret^  ridges  externally  (tig.  540,  h)  ;  when  this  opening  €>f  Ihr  outer  ^ 
coat  takes  })Uiee,  it  is  found  that  a  discoid  layer  of  minute  erlU  Ihb 
been  developed,  betwc^en  a  second  cuat  liniDg  the  cuticuhir  Ujr^aftd  i 
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tMrd  coat,  wticli  immediately  encloses  the  fluid  contents  of  tie  spore ; 
this  coat  may  be  extracted  from  the  outer  coat,  and  the  ecUular 
disk  lA  then  seen  upon  its  upper 

end  (fig.  54G,  c).     This  disk  Fig.  646. 

ia  the  prothalUum,  and  upon 
its  exposed  surface  (6)  are 
found  the  archeffonia  (in  ^SV/a- 
fjifitUa  numerous,  in  Pihtlaria 
»jcc.  *olitiiry ).  Cellular  tissue 
is  also  developed  in  the  large 
SftC  of  the  sj>ore,  undcrficath 
the  disk,  hut  separated  from  it 
by  the  inner  spore-coat.  This 
ia  shown  in  the  vertical  section 
of  the  spore  (//).  The  a  re  he* 
gonia  consist  of  an  embryo- 
sac,  with  an  intercellular  canal 
leading  down  to  it  (/},  the 
four  upper  cells  bordering  the 
canal  being  more  or  less  pro- 
duc€*d  above  the  surface  of  the 
prothaHium  (rf,  /).  In  the 
embryo-sac  lies  a  germinal 
corpusch  (/),  which  is  doubt- 
less fertilized  by  the  sperma- 
tozoids  of  the  microspores, 
but  at  what  time  and  in  what 
manner  is  as  yet  not  known. 
849.  The  fertilized  germinal 
corpuscle  is  then  developed 
by  eell-diTision,  forming  the 
embrt/o,  which  in  SetagmeUa 

descends  into  the  ceUokrtia-  "^"tl^^SSfl^&^Ki-V.^' 
sue  of  the  largo  cavitr  of  the     wU»,<»oi«o«Htw«TO«i«kjW»vii«<B-iw»diMii.ji 

^,  Urw  Bporr«  ivitli  the  oot«r  coat  Iwiirtinf,  r    ^^- 
>l>y  ine  protKalliimi  b««nac  ■gphegoiM*  mi  _ 

T,  with  tiM  aaVkn 


Spore  (fig.  546,  A),  its  primary 
celhi  growing  into  a  filamen- 
tous sugpenBor^  beanng  the 
true  embryo-<5ell  at  the  lower 
end.  The  embryo  (fig.  54C,  i) 
gradually  takes  form  and  pro- 
duces a  leaf-bud (iirK  and  sends 
out  an  adventitious  root ;  the 
bud  and  the  root  esscape  ^m 
the  spore-coat  (/),  leaving  be- 
hind theQdlukr]&aaB(pseudo- 


^ttitl 

aiam.i;  p.  larp?  i^^  "*  ■ 

fthowicue  tHv  est  i 

[•rothAOittia  ■«  t^  i  aui|pi.  tuU  diaoi.);; 

Ut  f rrt»i<«i  ««ction  ui  »  ujwt  -  uUv«ihccd| 

with  ftrchcfpmia  ( WMga.  Itw  4um,};  *jr»  f » t 

Hi*  mth  rtahrjoaal  earpaacl««  in  thi*  mum  (a 

•4MJ  dj&in. ) :  Ik.  trcrtk»l  ivctUm  «  ' 

Ihc'  rtttbryo  developed 

imbeddrd  in  the  evIlitUr  i 

(mufti.  100  dmm. '  ^ 

IncCed  from  th* 

lOOdiftm.);  1^  1 

etnlirjro  br«»kiJB|$  >  «.i 

plaJit,  vitfa  item*  lMr«>«,  mod  toot*  •tiU  c 

with  lh«  tpof*  teook  which  tt  hu  «3n«fg«d  C 

SdiMn.). 
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cotyledon  ?)  firfit  formed,  which  die«  away  as  the  stem  grows,  like 
the  cotyledons  of  a  germinating  Pea» 

The  yotm^  plant  (f)  thus  formed  grows  up  at  onoe  into  a  new 
leafy  stem,  ultimately  forming:  sporanges  &c. 

The  conditioTis  in  Isoetesj  and  alfio  in  PUularia  and  other  Morsileaoee, 
differ  in  varioufl  points — sueh  as  tbe  aWnce  of  a  auspenaor  in  /wojjtoyifcw 
existence  of  only  one  nrcbepronium  in  the  Mai^ileaceie  Slc.  8etdoiit  imirt 
thim  one  of  the  archetjnf>Jiift  bet"ome  fertile  in  Lycopodiac**®.  The  derv- 
lopment  of  the  embryo  of  the  genus  Ltfcopodium^  in  which  only  ntierotpa^m 
have  bt^tn  observed,  h  at  present  invoh^ed  in  obscurity,  no' attempt*  to 
cause  ffermination  having  as  yet  auceeeded.  Spring,  the  monograpoer  of 
tbis  fJToupt  evon  goes  aio  far  as  to  express  the  opinion  that  the  peniis  Lvrt>' 
podium  WHS  originally  dicecioua,  ana  tliat  one  of  the  aexes  has  been  lost, 
ar^  that  tht?  male  plant®  alone  remain,  perj>etuat4^*«i  by  simple  vegvtati¥«* 
division.  This  view,  however,  is  ini]>robable»  The  niRle  plant  would 
probably,  (n^  in  other  civnes,  occasionally  produce  female  organs;  but  thete 
nave  as  yet  escaped  observation. 

A  peculiar  phenomenon  ir  exhibited  in  the  formation  of  the  meytuperm 
of  these  Orders.  The  microKporee  are  developed  in  fourn  in  pkr^nl 
cellr*,  much  as  in  Ferns  and  Mos«es  as  regard*!  the  metanior]iho«4i«  of  th«> 
internal  panmchyma  of  the  sporanges  into  free  celU.  But  in  the  d/^ 
velopmeut  of  the  megasporee,  when  the  parent  eellrs  of  the  epaffps  an* 
formed,  in  Sflfu/ineUa,  nil  of  them  but  one  m  each  sporange  are  abortire, 
the  single  remaining  one  forming  f*Mir  »pt*cial  parent  cells,  and,  ultimat^y^ 
four  large  .spores  which  fill  the  -iporange. 

In  PihUitrm  not  only  do  all  the  parent  cells  but  one  diAappaAr  in  the 
mega*pore-s|>oranges,  but,  when  this  one  divides  into  f*  '  ^       rent 

cella,  only  i>ne  «>f  the  *<iHtre-celk continues  to  be  develoj  rw 

disappearing,  so  that  the  female  sacs  contained  in  the  v}  ^^^- 

laria   each  enck)se  only   n   single   mvtja^oi*t.     This    n 
greatly  in  external  charac»ter  from  al!  the  other  BtruLi*;.. - 
spores  in  thi'  h^ifv  Cryptogams,  ami  nppn>ache»  in  bome  di»^'!'  ■    1 1-    i   . 
racter  of  a  detached  ovtde  of  a  Flowermg  plant. 
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850,  Tile  remarkable  distingni8hing  character  of  this  ^^up 
jilantsi  h  tlio  poBseijision  of  Htamen^  producing  polhn,  and  of  earuAt 
producing  ovuUs^  the  latter  of  which  are  matured,  while  »tiU  nouriailrf 
by  the  parent  orgrmism,  into  nteds  containing  an  emhrifo  (§§  lit  |t 
300 ) — n  rudiment  of  the  future  plant,  in  which  the  vegetative  organs* 
gt«m,  leaf,  find  root,  can  in  most  cases  be  di»tingni»he<L 

The  formation  ot  these  reproductive  organa  closes  the  life*.  c»r,  in 
perennial  plants,  the  j>eriodical  cycle  of  growth  ;  and  tJie  progvur 
thrown  oH*,  after  pa-^sing  through  a  stage  of  rest,  germiniite  rtinictly 
into  a  new,  perfect  morfihological  representative  of  thr  speiie*. 

851.  In  the  Flowering  Plants,  as  indicated  in  the  precedinit  flirts 
of  this  work,  there  are  some  important  diflerencea  in  the  cott- 
structton  of  the  essential  organs  of  the  flowers,  aocompaiiied  Vy  a 
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Btriking  variation  in  the  course  of  dovelopment  of  th€  embryo  sub- 
i*e«juent  to  Ihc  concurrence  of  tho  sperm-eell  with  the  original  germ- 
cell  of  the  ovule.  The  Morphologicttl  differences  of  the  Oymno- 
B[>eraiia  »nd  Angiospenuia  have  been  indicated  already ;  in  dciscribing 
the  miijute  phenomena  oecnrring  in  their  sexual  reproduetioiif  it 
is  ftdmable  to  treat  them  separately ;  but  as  the  poUen-tjrmns 
lire  produLcd  on  tho  twinie  plan  in  both  groujifl,  these  fttructure§ 
muy  be  previously  disposed  of  in  a  brief  account  of  their  general 
history. 

P&llen-0rainM  of  Phanerntjtimia*, 
862.  Pollen -grains,  the  sperm-cells  of  Phanerogamia,  difier  im- 
pcntautly  from  the  sperm-cella  of  the  Leaiy  Cryptogamia  in  the 
abctence  of  any  corpuscular  contents  aualogoua  to  spormatosoida ; 
their  protoplasm  exhibits  simply  a  nucleus,  with  grannies  of  starchy 
oily  matters,  and  other  ordinary  cell-conteuts  (§§  595, 5U(>).  In  this 
respect  they  approach  the  fertile  colk  of  Conjugating  Algae  (§S27). 

853.  In  their  siitipU'^t  formA  they  are  single  ceUs,  with  a  proper 
oel]-ooat  and  an  outer  cuttcular  coat,  mostly  marked  with  irregu- 
larittes,  forming  a  kind  of  pattern  on  the  snrface,  Aomctimcs  very 
elegant.  In  particular  oasea  the  ottter  eoat  is  laminated,  so  tliat  the 
pollen -cell  appears  to  luiTe  several  coats.  In  all  cases  the  outer  coat 
exhibits  one,  thrw,  or  many  round  holes  or  slits  {p<iTu)  (fig*  547,  e), 
where  the  inner  coat  is  bare ;    in  the 

poOen  of  Pumfiora^  Cwurbita,  &q,  there  F>g.  547. 

exist  lid-like  covers  over  the  pores  (fig.  / 

647,  f). 

854.  TheformandsiseofpoDen-graiQa 
▼ary  very  much,  as  may  be  ebacnrrd  even 
in  the  few  examples  here  4guied;  but 
although  there  may  be  a  general  reaem- 
blance  throughout  partteular  genera,  and 
even  Oiders,  they  do  not  often  afford 
gtxMl  or  rsgolar  tystematio  ebaraeten. 
The  most  frequent  easea  of  agreemonl 
in  allied  plants  occur  when  they  pofiaesa 
eompmmd  poUcn-grains  (0g.  547^  K  d\^ 
oonsisting  of  a  number  of  poHen-ceUs 
permantatlyeolierefit  together.  Themo«>t 
atrikiii^  eaaaa  of  this  are  those  offered  so 
abundant^  in  Orchidac«»  (§509)  and  y«M^  girti^  «■!■.  icd  <faai»im : 
AadipiadMM  (§  458).  as  to  form  i^alu-  ^J!^^)i!!rZ^^i!!^ 
able  systematic  eharaeters  in  these  Or-     irilftiT/ffiwm!t!'fii-^ur*7, 

;  cdUjer  of  the  entire  maaa  of  polU-n     2C51S?cSrf^'?Ii52^ 
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of  an  anther-cell,  or  of  a  half,  quarter,  eighth,  or  smaller  fraction,  i 
nuniLTOiis  in  some  genera  as  to  appear  like  granules  merclj-  cooTMr 
tlutn  ordiiiiir)"  |jii]verii!ent  poUen, 

The  existence  of  pollen-umase.s  «iid  compound  graine  is  readilj  tt* 
counted  for  by  the  liisiorv  of  the  development  of  pollen,  which  fttrnf^tt 
tht>  main  points  with  timt  of  thu  spores  of  Mo»j^e^  ^^c.  (  §  Ml'  K  1  In*  pir- 
enchvnii'i  m  the  central  jv^non  of  each  lohe  of  a  young  anther  pr^Mctlti 
two  perpendicular  row?*  of  cM.*lb^  one  correi^ponding  to  each  of  the  foiff  ; 
pnmary  loculi  (§  ^(Xi),  clifti'rent  in  character  frrjm  those  which  iu*e  to  fona 
the  wails.  The  cells  in  thesi?  series  multiply  by  division  to  h  conMdft* 
able  extent;  and  ultimately  each  f*irrn.s  a  free  cell  from  itn  whole  cfiu- 
tent^ — the  parent  cells  of  the  pollen.  These  are  set  free  by-  ^utioo  of  tW 
walk  of  the  mrejicliymfttaua  fiamework  in  which  they  have  he*fln  de- 
veloped, and  they  then  lie  as  loose  cell»  in  the  liiculi  or  chimiber»  of  tht 
anther  thus  formed.  Each  parent  ceU  divides  into  four  chambers ;  lod 
each  of  these  cliHnihers  (special  parent  celi*^)  produces  a  poll*>rj-c<?lKin  y» 
case  of  simple  jwUen-grninH  8et  free  by  the  ^ohitintj  of  the  spoci&l  --^^ 
cell.  In  (pjftteroary  pollen  (tig.  547^^/)  the  membranes  or  the  i^ 
parent  cells  ar»'  not  dissolved^  and  thus  the  pollen-eelli?  are  held  tosfrti 
in  fours ;  and  the  more  complex  conditions  arise  from  the  iTi«*Tnbr^fi« « 
the  patent  cells  of  anterior  stagea  persisting  sutliciently  to  b  " 
geny  together.  The  mode  of  formation  of  the  pollen  in  the 
cells  IB  by  some  attributed  to  cell-dirision  ;  but  the  nior*  _ 
view  i»  that  it  is  formed  by  free-cell  formation,  I 
pureat  cell  divides  into  two  ;  l>€^tween  these  two  a  quara  u^ 
protoplasm  are  aggregated  together  in  a  diivction  wnxM  tli 
these  granulf*s*  are  i«uddenly  seen  to  be  divided  by  a  line.  th«  .,i 
lion  of  the  cell-wall  betwt*n  the  two  cells  80  priiiluced  ;  tlieee 
subdivide;  and  thus  four  ponen-celljs  are  ultimately  found  in  o 
celb  The  pollen -masa*'^  of  the  A<*clepiadaeeii?,  and  perbapa 
OrchidaceiB^  result  from  a  ditferent  process:  in  the«e  the  otitivr  luino  ^ 
the  primary  piireut  cell;!  do  not  (h*velope  cells  in  their  interior,  but  &<oBi» 
conjoined  into  a  cellular  pellicle  formmg  a  sac  or  purse  emrlodiitg  all  tkt 
pollen-gtairag  fonued  within. 

The  pollen-cells  lux^tiire  their  cuticnlar  coat  aft^r  ther  huve  bicomt 
free  ;  but  part  of  the  niateriftl  of  this  structure  appears  to  £e  flem^Ml  horn 
the  diMiMiIved  membran****  of  the  parent  cells. 

Zotttera  preMsnts  a  remarkable  exception  to  the  u>*ual  chanbcter  of  |Mi> 
len-graina,  the  cells  here  having  the  form  of  short  cvlindrical  fi* 
with  but  one  coat,  i.  e,  without  a  cuticular  layer.    In  Ui^ae  • 
(§  7'56)  of  the  cell-conti'ntM  miiy  be  obiH^rvi^d,  which  b  UkeWM  i 
ally  to  be  seen  in  recently  formed  pollfn-iubes  of  other  *-»--'-- 
Tuinute  stareh-graina  of  the  cell-con  ten  t«  are  noticeable  m 
molecular  motion,  which  wea  at  one  time  imagim'd  to  be  ot    , .....  . 

ter,  and  might  lead  the  inexperienced  to  suspect  the  exiatenot  of 
upermatoEoidjs. 

PoUen-ffraititt  of  Gifmnoipermia. 

855.  The  pollen -grain  a  of  the  rfjrmnospermia  presctit  a  tnml^ca- 
tion  of  the  etnictnre  above  describ^rd.     They  are  not  simple  crlU,  1 
produce  in  their  cavit)%  even  before  the}"  are  discharged  friiiii  Uui  tt**! 
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ther,  minute  ceUnlar  bodies,  compoeed  of  two  or  four  cells,  adherent 
to  that  side  of  the  pollen-grain  where  the  slit  (§  853)  exists  in  the 
outer  membrane. 

856.  In  the  Phanerogamia,  when  a  pollen-grrain  falls  upon  a 
9tigma  in  its  proper  or  "  receptive "  state  (known  by  the  presence 
of  a  saccharine  secretion),  the  inner  coat  is  protruded  in  the  form 
of  a  blind  pouch  (fig.  547,  h)  from  one  or  more  of  the  pores  or 
slits,  and,  nourished  by  the  stigmatic  secretion s,  grows  into  a  fila- 
ment of  great  tenuity,  which  makes  its  way  through  the  loose  stig- 
matic ceUs,  and  passes  down  the  canal  of  the  style  into  the  cavity  of 
the  ovary,  there  following  the  course  of  the  placentas  when  the  ovules 
are  numerous. 

857.  In  the  Gymnospcnnia  the  poUen-grains  fall  at  once  upon 
the  ovules  and  pass  into  the  micropyle,  sending  down  their  pollen- 
tubes — here  developed  from  the  internal  cellular  body  (§  855),  which 
penetrates  through  the  proper  coat  of  the  pollen-cell — into  the  sub- 
stance of  the  nucleus  of  the  ovule,  towards  the  deep-seated  em- 
bryo-sac. 

The  formation  of  imperfect  pollen-tubes  may  sometimes  be  caused  by 
placing  pollen-grains  in  syrupy  fluidit;  but  when  thev  are  placed  in  dilute 
sulphuric  acid  &c.  the  extrusion  of  the  inner  coat  wliich  results  is  mostly 
a  process  of  mechanical  expauRion,  and  the  projecting  pouches  Roon  bunt 
and  discharge  the  contents  of  the  coll,  owing  to  endosmotic  action. 

Ovules  of  Phanerof/amia, 

858.  The  ovules  of  Phanerogamia  are  all  constructed  according  to 
some  modification  of  one  general  plan.  The  essential  part  is  the 
nucleus  (fig.  548,  a)  or  principal  cellular  mass,  in  the  interior  of 

Fig.  648.  Fig.  540. 


Fiff.  M9.  DttffruBm*ti<>tf«(i<niofM<»fiil»:  a.mM4Mt;  ^.M^bryo-Mc;  e.iinerooat:  ^oolMr 
cMt ;  #.  micr«if>Tle ;  /,  chaUm :  p,  ftimnUiu. 

Fiff.  549.  ToQiif  OT«l«v  of  Kim.  A.  Verfkml  •rtHoa  at  thm  time  when  th«  primuy  mbrro- 
MM*  it  A  mbaU  cvU  in  thr  epntrr  of  the  noolras:  m,  micropyle.  B.  Sectioa  of  an 
older  oTvle:  m.  micrtipTle  with  two  roUen*frmiM  oo  the  aiMZ  of  th 
th«  pruBAry  Mibrjro-Mo  AUcd  with  oeUuUr  tiaMu.    Magn.  60  diam. 
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in-hich  one  of  the  cells  is  greatly  enlarged,  forming  a  more  or  lees  consi- 
(leraWe  cavity  (fig.  548,  h),  the  emhrifo-sac.  The  nucleus  is  attJiched 
to  the  pliicenta  of  the  earpel  t-o  which  it  belongs  by  the  fumtitlu$  ij) 
or  podosjfenn.  In  moat  cases  one  or  two  coats  exists  covering  uj 
the  nucleus,  forming  the  intemaJ  (c)  and  external  (d)  integumint^ 
These  do  not  quite  meet  at  the  apex,  bnt  leave  an  orifice,  the  mirro- 
p}fle  ie\  leading  to  the  point  of  the  nncleus.  The  region  where  the 
base  of  the  nucleus  is  continuous  with  the  coata  (/)  ia  called  the 
chai^iza,  the  position  of  which,  in  reference  to  the  funiculua  and  j 
micropyle,  varies  in  diflFerent  forms  of  the  ovule  (§§  23G-240). 


Ovulei  of  Gf/mmspermia, 

Sod,  The  ovules  of  the  Gymnoapermia,  Pinaeefis  and  their  alEitYl 
and  Cycadaceje,  are  produced  upon  open  carpels,  so  that  tlie  poUeiH  ' 
grains  have  direct  access  to  the  micnjpyle  (fig.  551,  A,  «)*  In  Piwmi 
two  of  these  occur  at  the  base  of  the  earpellary  scale.  Kaeb  oonsisli 
of  a  nucleus,  with  only  a  single  integument  (540^  A).  In  this  fim 
figure  the  primarj'  embryo-sac  is  represented  in  the  centre  ns  stiJl 
very  small.  Before  the  pollen-grains  fall  on  the  micropyle  of  the 
ovuk\  the  embryo-sac  becomes  filled  up  with  delicate  cellular  tiasue 
(endos^>erm- cells)*  Fig.  549,  H,  npreseiits  a  section  of  an  omle 
with  the  embryo-sac  (c)  filled  up  in  this  way,  and  two  puUen-gmiiu 
which  have  penetrated  into  the  micropyle  (m)  ptisliing  their  pollea-  _ 
tabes  into  the  substance  of  the  nuelous,  fl 

In  the  upper  part  of  the  mass  of  eiidosperm  (<?),  from  five  lo  «i^»t  ™ 
eells  are  found  to  ex]mnd  more  than  the  rest,  forming  #eamdSafy«»- 
hrtfO'Sar^t.     These  are  not  formed  in  the  superficial  cells  of  e^  bwt 
from  cells  of  the  second  layer^  so  that  each  is  separated  from  the 
membrane  of  the  primary  embryo-sac  by  one  cell   (fig.  550f  A)«^ 
Those  cells  lying  between  the  stcondary  emhr^a-waeg  and  Uie  surliesl 
of  the  endosperm  next  undergo  division  crosswise,  so  as  ta  Ibrm  afl 
rosc^tte  of  four  cells,  which  separate  at  the  converging  angles,  andH 
leave  a  central  intercellular  passage  down  to  the  secondary  cmbrro^^S 
sac.     In  this  state,  these  eorpusmln^  as  thby  were  called  by  R-  Brown,  m 
their  discoverer,  are  very  much  like  the  arehtgotda  in  the  tntemat 
pro  thallium -structure  oi  Sdatjinella  (§  848). 

The  poOcn-tulies  travel  down  through  the  substance  of  the  Qpper 
part  of  the  nucleus,  and  rea<^h  the  mouths  of  the  canals  af  the  < 
puscttht,  one  entering  ea<'h  (fig.  550,  B,  ^>  t).     At  the 


gertninal  corpusrhs  are  produced  at  the  base  of  the  secondary  embrjtK  ^ 
sacs  (fig.  560,  B,  cr).  These,  after  fertilization,  by  the  contact  of  th#H 
pollen-tube  with  the  tipper  end  of  the  sac  (p  <)♦  become  ccUs»  mnl* 
tiply  and  form  a  cellular  mass  (C,  D,  E),  the  lower  ceils  of  whidi 
break  out  through  the  bottom  of  the  endosperm^  and  grow  i 
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cellular  filaments  (F,  G,  H)  into  the  Bubatanoe  of  the  lower  part  of 
the  nucleusi  of  the  ovule.  At  the  ends  of  theae  filaments  cell-^vision 
Hgftin  occurs  (1) ;  and  from  the  apex  of  one  of  Hiese  #w;»p*'rwor5  (§  849) 


i  ai  mmhtjA  in     

mmmmtit  or  MvtMfOBift ;  B^  tlitt  m 

l«G»  te  f )  In  111  mmI  m4  MAbtti 

ord»T»lm*Bnl  ofa  in  B;  T,  G.  M.  deretooBtal  (dtkvmf « 

of  im»  m^hkh  Uw  mrnbrjo  it  |»rodttO0d,  aboira  Ut  t  i«M). 


i^\^ 


man  adfiMf* 


MflgB.  100  di«m. 


Fig.  561, 


ia  developetl  the  embryo  (I,  ctw).  As  there  or©  several  corpUBcloe,  aad 
each  produces  four  auspensom,  a  large  number  of  rudiraentaiy  em- 
brj'OB  are  developed ;  but  usually  only  one  of  all  the«e  rudimenta  ia 
perfeet<ed. 

That  embryo  which  is  fully  developed  gradually  iocreaaea  in  §ixe» 
and  moMt  of  the  structure*  above 
deecribed  dii>ip|>eart  ro  that  the 
ripe  seed  exhibita  a  single  embryo 
iml>edded  in  a  maaa  of  endosperm 
or  albumen  (fig*  551,  D),  the  latter 
originatingapparently  firom  the  qu- 
cleua  of  the  ovule.  The  radicle  is 
covered  by  a  pileorhim  (J  680), 
which  is  intimately  blended  wiUi 
the  fi^bstance  of  the  eadoepenD. 

8(iO.  Tlie  phenomena  preeeoied 
in  other  Finaceir,  in  TtM*M«,  and  in 
the  CyeadaceiD  agree  in  moat  of  the 
eaaential  particnlani.  There  appear  Ft«ra»  , 

to  be  some  euHouB  peculiariticji  in     J"^*  i£^*tuJS  5?^€*1l  ^ 
the  Onetaoevi  wlueh  are  not  yet 
eomfklelelrniadftoiit   In  Wtiwiu- 
fkia^  wboee  anomalona  atnictnre 
haa  been  deecribed  al  p.  407»  the  embryo 
msry  embf7o*aao. 


wlfth  Ivo  iMkoa 


1  iM%  \m^wm  ft  ittaf^lik* 
D.  T«ffti«iJ  mmt0^  of  1^41  av^d  (C 
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OvuU^  of  Angio^permla 


861*  The  early  history  of  the  ovtilei  of  thi«  group 
that  of  the  ovules  of  OynmosperiDS,  exoepting  in 

Fig.  652. 


U  atxalogoQi  to 
the  particokr 


0  r^  r^  ,Q 


DroleB,  ahowliig  gradoAl  forauiton  of  ccmU  cmer  the  niicU>os  uid 


the  placentas  exiBting    in 
Fig,  603. 


that   they   arise    from 
instead  of  heiiig  de- 
veloped upon  the  ex- 
posed 8urface»  of  open 
carpels. 

The  ovules  arise  from 
the  placentas  as  mi- 
nute cellular  papilhc, 
wMch  grudualiy  take 
form,  and  exhibit  the 
regions  and  the  modi- 
ticationa  of  their  ar- 
rangement described 
.  in  an  earlier  section. 

The  annexed  draw- 
ing (ti|r,  55; t) — lictual 
views,  drawQ  to  a  wale, 
of  the  developiiR'nt  of 
the  minute  ovules  of 
OrcA  1^  — in  iwtrikte  the 
gradual  foniintionof  the 
coat*  &c.  Fig.  5o8,  o^ 
re  j  I  ri?  ftpu  t«  a  y  o  ung  ovule 
projecting  out  from  the 
pliictmta,  before  it  h&a 

Wouie  anatropouis ;  the  nucku^  here  coiiwpI^  m 
surrounded  by  a  sinjfle  laverof  cellj^twhi^h  layer  • 
grtjwfl  (ft*/),  so  that  the  embryo-«ac  con!*titut*!s  the  w  1; 
ovide,     in  a  the  inner  intt»gument  partially  enclose-'*  lli 
outor  integument  ha«  gro'WTi  op  ov**r  thi»*  to  a  cerltdn  »■  ^ 
still  more  developed  in  i\  where  the  inutT  dtiat  huM  i-o*  * 
(leaving  the  pndtMom$^  ^  2536 1,  but  it»*df  project-*  fi 
ti  the  outer  coat  haa  grown  up  over  the  inm*r,  ium 
fVMM  ( §  236)  eonsiata  of  a  wine  exotit<inie  and  a  narrow 
which  the  poUen-tube  {p  t)  lias  penetinted, 
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Fig.  554. 


Orules  are  seldom  so  small,  or  composed  of  so  few  cells,  as  the  fore- 
going; more  frequently  the  nucleus  is  a  cellular  mass  of  some  size,  and 
the  coats  are  composed  of  several  strata  of  cells.  The  outer  coat  is  the 
priminej  the  inner  the  secundinej  of  MirbeL 

862.  At  the  epoch  when  tho  pollen  is  scattered  from  the  anthers, 
the  ovule  presents  the  characters  which 
are  illustrated  in  ^g,  554,  which  repre- 
sents the  anatroi>ous  ovule  of  the  garden 
Hyacinth.  The  nucleus  (fig.  554,  n) 
is  surrounded  (in  this  case)  by  two  coata 
(*  &/>),  which  are  perforated  above  by  a 
canal,  the  micropyle  (m)  ;  at  the  base  of 
the  nucleus  is  the  chalazal  region  (r), 
whence  the  integuments  («it^>)arise,  and 
where  the  raphf  (r),  with  its  spiral  ves- 
sels, ends.  In  the  centre  of  the  nucleus 
is  a  long  sac  (e «),  the  cmbrj-o-sac. 
It  is  a  largo  cell,  filled  with  watery 
fluid  and  protopla8m,  and  contains  at  its 
summit  the  fjerminal  corpuscles  {e  f), 
irlobular  or  oval  masses  of  protoplasm,  „ 
one   of    which    becomes   the   germinal         pini.-n  Hv»«inth.  ju»t  befor* 

TC^icle  iiiipn*);nAtion  :  y,  funi<*uliis;   r, 

rapho;  r,  chaliuui:  n,  nucl^oa; 

Some  authors  assert  that  those  corpuscles  ';tliumrnTr*iI?.'"m?ori>pyi#.'l"i^ 

app  celU  b«*fort'  inipn^gnation :  but  wo  hold  ♦•mhrY<>-»c:  ^r.  ffrriuinal  oor- 

that  they  arv  .n..r..ly  o.-nms.  l.-s  of  proto-  X^t:^;:2:;T^4:^-r^ 

pla*«m,  or  rathor  fr«'e   prnnonlial  utricles 

( §  7U()).  liko  the  unfertilized  pjx)ros  of  Fiirtin  (§  a^L*).  In  fig.  5r)<^,  A,  e  r, 
is  shown  tho  condition  Ix'toro  fiTtili/ntion  in  *Sttnfftlum.  Most  obm'rvers 
couiiider  that  tho  gt^nninal  vesirles  exist  In^fore  fecundation ;  but  Tulasne 
inclines  to  the  Wlief  that  thrv  an*  the  first  renulti*  of  that  pnK»ess.  In 
some  caf«4>s,  at  the  bottom  of  tlie  embryo-sac,  small  cells  {aHtifntdai  ctlU) 
have  Ikh'u  neen,  which  have  only  a  teni]>orarv  exi^tence,  and  disappear 
after  fertilization.     The  purport  of  these  cells  is  not  known. 

8(>.*i.  The  embryo-sac  exhibits  different  modes  of  development  in 
diffen»nt  Orders  of  plants.  In  the  Onhidacea*  the  cell  which  con- 
stitutes the  enibryo-sae  (fig.  .V).S)  ver}'  so<m  obliterates  the  sur- 
rounding cells,  here  a  single  layer,  and  conies  to  form  the  entire 
nucleus  (r, //, /•,/).  In  the  (omposito?  an  analogous  condition  is 
met  with.  In  the  I>«'guniinosu^  the  embrj'o-sac  sometimes  ex])ands 
so  iLH  to  cause  the  absorption  even  of  the  inner  integument. 

On  the  other  hand,  it  often  <»nly  occupies  a  mtnlemte  part  of  the 
nucleus  (fig.  554),  and  may  then  }k»  a  simple  cylindricjil  or  oval  sac, 
or  run  out  into  pouche?*  or  tiiirrtlcuitt,  as  occurs  espociaUy  in  Scro- 
phularioccic.     A  remarkable  condition  occurs  in  Santalucoic,  where 
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Fig,  555. 


nhrf^ 


the  ap6x  of  the  embryo-sac  gn*owB  out  from  the  micropyle  to  I 
the  pollen -tubes,  much  aa  in  Ephedra  or  Wet- 
witschia,  whereia  the  coat  of  the  ovule  is  pro- 
longed into  a  styliform  process  ;  in  Sfinfalum 
tilhum  and  some  other  plttnts  the  embryo  is 
developed  entirely  outride  tlie  nucleus,  in  the 
protruded  part  of  the  sac. 

864.  \^'iien  the  pollen -tubes  are  formed  in 
the  stigma  {§  85tJ),  they  gradually  elongate 
by  growth  at  the  apex  into  tube«  which  pass 
down  the  canal  of  the  style  when  this  exists, 
the  latter  being  sometimes  several  inches 
long.  The  time  occupied  in  this  growth  varies 
from  a  few  hours  to  a  week  or  two.  The 
pollen -tubes  mostly  die  away  above  as  they 
grow  below  ;  and  the  stigma  withers  aoon  after 
the  poUen-tubcs  have  penetrated. 

It  18  remarkable  that  the  stigma  remains  fre«^h 
for  a  considerable  time  in  umertUized  ovariee; 
and  in  the  occasiDnfd  eases  of  defelopment  of  an 
unfertilized  ovule,  which  has  been  observed  in 
some  ditt^cioua  plants,  as  CaMoffi/tu?^  Ilempi  Mer* 
curt  alts,  &c,,  the  stigiua  does  not  wither, 

865.  The  pollen-tubes  are  exceedingly  miimto,  the  diasustcr 
averaging  from  j^^  to  j^^  of  an  inch.  Bat  Amici  eatimaiod  ih* 
number  of  poll  en -tubes  formed  from  the  poUeu-maaaeii  of  Onku 
M&rio  at  120,000*  Experimeots  have  shown,  however^  Ihat^  under 
favourable  circumstances,  a  very  few^  pollen-grains  suffice  for  erfiii  a 
many-ovuled  ovary,  Kolreuter  found  that  when  25  pollen -graiiia 
were  placed  on  the  stigma  of  Bihiscfts  Trtonutfh  ICI-ltJ  o^uIcm  wov 
developed  ;  with  50  or  60  grains,  above  30  ovules;  and  1,  2,  or 3 
at  the  most  sufHe^d  the  single  ovules  of  Mirabilis  Jaiai*m  and  MJ 
liympjhra. 

The  bundle  of  pollen-tubes  proceeding  from  the  stjrle  ui  diitii* 
buted  in  fractions,  or  partial  bundles,  to  the  placontas,  when  i 
of  these  exist.     The  pollen-tubes  make  their  way  to  the  points  < 
the  ovules  (figs.  555,  p  U  &  553,  <i,  p  t),  and  one  or  two  enter  ii 
mieropyle  of  each.     Generally  speaking,  the  tube  cease«  to  rloogmltfl 
when  it  reaches  the  outer  surface  of  the  apex  of  th' 
Bometimes  it  runs  onwank  a  little  way  (fig,  553,  jy),  ol:  -^ktiig 

the  membrane  of  the  embryo-sac  a  little,  A^ooordiog  to  tioimetilwr, 
it  actually  breaks  through  into  the  embryo-aao  in  Cmwma^  la  all 
cases  it  centraets  a  ^nn  adherence,  and  possibly  a  kind  of  cQiyvg^ 
tion  takes  place  (fig.  55(J,  li). 

866.  The  arrival  of  the  poUen  tube  upon  the  surface  of  Hbm  en- 
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bryo-sac  is  followed  by  the  development  of  one  (rarely  of  more)  of 
the  germinal  corpuscles  (fig.  656,  A,  t  v)  into  the  germinal  eeU 
(fig.  556,  B,  e  v). 

In  Orchis,  two  of  the  corpuscles  are  sometimes  developed  into  embryos* 
In  Citrusy  as  mav  be  readily  obscr>-ed  in  Orange-pips,  two  embryos  are 
very  frequently  formed  in  the  seed. 

Pig.  557. 


Fig.  56C. 


Fif .  f>5^  Apex  of  the  embryo-MT  of  SanitUMm  alhmm 

thi*  }H>llni>tubr  Kpt)  adhf*rrnt,  ftod  a  cellnloae 
(#r).     MAfii.  400  duun. 

Fig.  MTt.  Dt-vrlrtftmciit  of  Um*  embryo  and  ired  of  T0tragamoUhm9  pmrpurtrnt. 


A«  jut  before  UBprefMtxm ;  B«  with 
ibrmne  upoa  Uie  (enmaal  oall 

A.  8e«lioB0fft 


il  «<>un  a(U  r  frrtiliXAtion:  f,  embnro.  id  Um  vpfer  end  of ««,  the  enihcyo  wttL 
vhii'h  in  this  lUKe  it  all  that  renuunaof  the  nodeo*;  ii,  iaternal  integamMil:  tft, 
riti-rnid  tntnnimrnt;  #/.  rpidrnna]  Ujer:  m,  Bioro»jrle:  r.chalnu;  r.  nph*;/* 
AinitutuA.  B.  Section  of  half-ri|»e  eeed. with  iatenuU  intefome^ obliternlcd, aiM 
the  enibryo-i«e  tiled  with  endo«|N*mi-«rlla:  ee.  eotjrlrdoa ;  ra,  radicle  of  the  cM- 
bnro;  kt,  hiloai;  other  references  aa  in  A.  iTbia  ■eetaoa  repreaenta  a  nrndWoa 
whirh  i»»ennca#af  in  albominouaaeeda.)  C.  8««(ioo  of  a  ripe  aeed,  in  whiah  IIm 
fruw  th  or  the  embryo  has  obliterated  the  endoqierm.  and  the  seed  coBsiata  mmtlj 
of  embryo  and  testa;  the  latter  is  coipoasd  of  tha  pwrrfitcat  agtscnal  iartag— swt 
with  ita  apidarmal  li^ar. 

2s 
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wmGh  arc  uititiiaitny  Biiapeci  into  a  mono-  or  aicotjleaonous^ 

This  f5iispengor  is  seen  espt  dally  in  Cnidfera)^  8cj^phnl**B 

L%;  it  18  a  single  globular  coll  in  Potamwjeton,     In  Zea^  Frv^ 


8(57.  The  development  of  the  genninal  cell  into  tlie  fmhryo 
hibite  some  variations  in  different  cases.  Most  freqf 
divides  trans vcrselj*,  and  the  upper  cell  often  elongate 
diyiding  again  by  septa)  so  a^  tr>  Ibnn  a  tubular  eonftrvoid  tUiiment^ 
or  9wtpiinKtj\  hanipug  from  tbe  t<»p  of  the  embryo-8ai\  and  besjiag 
at  its  lower  end  the  true  embryonal  edly  which  eoou  becomee  b  mnM 
of  cells,  which  arc  ultimately  shaped  into  a  mono-  or  dicotyledonous ^ 
embryo, 
riacete,  &c. 

tiUaria,  «fce,  the  germinal  cell  does  not  elongutc  at  alL     In  OrrAii 
the  su^prnsor  f^ows  out  from  the  micTopvle. 

H6H.  Dittercnt  chaii|j^eR  are  undergone  by  the  parts  of  the  i 
during  the  development  of  the  embryo  (fig,  557).     In  exalhtttninaoil 
seeds  (§i'!*S),  the  embryo  in  its  growth  destroys  all   trncc  of  thfil 
nucJem^  and  in  the  ripe  Kced  lies  immediately  within  Uie  conts,     InJ 
seeds  with  albumen  or  endosperm  (§  20SJ)  the  commonest  condjtiQii| 
la  for  the  embryo-sac  to  become  tilled  with  cells  which  are  mouJdix 
over  the  embryo  internally,  and  to  expand  externally  until  the  *»uf- 
rounding  tissue  of  the  nucleus  disupjicars,  or  remmns  only  an 
element  in  the  coatti  of  the  aecd.      The  timUQ  develojKnl  in  th^^ 
embryo-sac  fonns  the  albumen.     In  Piperacc©,  Nymph ienr-esE%  and 
a  fiw  other  ca^es  a  double  albumen  is  formed  (§29 Si),  endoi«^it!nii 
being  formed  both  inside  and  outside  the  embryo-sac,  the  Utter  being 
developed  from  the  tissue  of  the  nucleus. 

No  rules  eaa  be  given  for  tbe  homologies  of  the  **coftt»"  of  tbi^  *e«N.i — 
th«  teda  and  Utfmrn  or  rmhpieura, — which  arv  fonuod  citlier  from  tlw 
prtmifietmd  aedmdme^  or  from  tlieseand  tbe  nuriettM — and  noutotimtj^  frpm 
one  alone  of  them^  lU  tiaiuei  undergoing  a  diiferent  devdo|mmtii  in  dif- 
ferent layers* 


Feriili^thn. 


809.  In  the  preceding  paragrapliH  the  etructural  armngementi 
tha  fiexual  organs  of  dowering  plants  and  the  manner  in  wbtch  ibm 
embr)'o  is  formed  have  been  deseribed  ;  it  remains  now  to  apeak  f*( 
certain  curious  phenomena  that  have  been  observed  relating  to  the 
process  of  fertilization.  The  existence  of  distinct  sexes  in  plaalf 
was  inferrcul  by  Linnaeus  fmm  eerlain  sirrangement*  which  be  d^ 
acribed,  and  which  would  favour  the  process  of  fertili«al»on.  thoqgli 
it  waa  aooii  seen  that  iu  many  tnstanee8,  as  in  tlio  caac  at  himsfud 
plants^  the  agency  of  the  wind  or  of  insects  was  required  to  eoa 
vey  the  pollen   Uy  the  stigma.     Except  in  the    i  *   a]<» 

luded  to,  it  was  the  genera)  opinion  tliat  self- ft  i  rh#i 

role  in  hermaphrodite  (lowers,  i.  €,  tliat  the  stauuuhiil'  u:  .  ^;v<t 
flower  shed  their  pol len  on  the  stigma  of  the  same  ilowcr,  S] . i .  i ^ -  - : . 
howoTcr,  and  recently  Darwin  haTe  done  luach  to  prove  tkat  tliougb 
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Fig.  568. 


%p<qp 


PolTrnmhiu :  a,  iiUnienii  4»T»nt4Hl,  ityla 
inclttdtrd  ;  b,  ttrlr  rxM*rted,  ■iam-rnt 
iMladML 


a  flower  may  bo  structurally  hermaphrodite,  it  is  usually  functionally 
bisexual,  and  that  a  greater  number  of  healthy  seeds  are  produced 
when  a  cross-fertilization  between  the  stamens  of  one  flower  and 
the  pistil  of  another  flower  of  the  same  species  is  effected.  Darwin 
even  states  that  in  those  cases  where  self-fertilization  is  the  rule,  a 
cross  occasionally  occurs. 

The  factA  just  mentioned  may  be  illustrated  by  the  case  of  the  common 
Primrose,  the  flowers  of  which  are  di- 
morphic :  in  some  the  stamens  are  long 
and  protrude  beyond  the  corolla;  in 
others  the  style  is  long  and  projecting, 
while  the  stamens  are  concealed  withm 
the  corolla.  Now  the  grt^atest  number 
of  fertile  seeds  are  formed  when  pollen 
from  the  long  stamens  is  made  (oy  in- 
sect agt»ncy  or  otherwise* )  to  pass,  not  on 
to  the  short  style  of  the  same  Hower, 
but  on  to  the*  long  style  of  another 
flower.  ( >ther  plants,  such  as  Lythmm 
tSalicaria^  are  tnmorphic,  haviuff  styles 
and  stamens  of  three  diflerent  lengths. 
Keciprm'Hl  fertilization  is  possible  be- 
twe<>u  any  two  of  these ;  but  the  most 
p«»rfe<'t  ftTtilization  occurs  when  the 
style  of  «)ne  flow^er  is  impn>gnated  with 
p<>llen  fn)ni  a  stamen  or  (>qual  length  with  itself  belonging  to  another 
flower. 

Though  croas-fortilization  is  thus  shown  to  be  advantageous  and  very 
general,  vet  thert^  are  some  cases  where  every  adaptation  seems  to  be 
made  witli  the  view  of  securing  self-fertilization,  as  in  the  following  case. 
In  Domltvya  the  staminodes  or  sterile  stamens  an'  longer  than  the  fertile 
ones,  and  are  endowed  witli  a  power  of  movement  in  virtue  of  which  they 
curA-e  downwards  and  outwanls,  so  as  to  come  into  contact  with  the  fer- 
tile stmnens,  whose  anthers  op<>n  outwardly.  In  this  manner  the  stami- 
mnles  Wconie  dusted  with  pollen,  and  then  become  uncoiled,  assume  an 
erect  position,  so  as  to  come  into  contact  with  the  sti^nna,  whose  curling 
lob<*s  twist  round  them  and  nnvive  the  pollen  from  them. 

llildebrand  gives  the  following  arrangement  of  the  distribution  of 
sexual  relations  in  flowering  plants : — 

A.  Male  and  female  organs  in  ditl'erent  flowers  (diclinous),  self-fertiliia- 

tion  consequently  impossible,  and  foreign  impregnation,  accomplished 
bv  in<v>rt  agency  or  wind,  indispensable.  Under  this  head  are  in- 
cluded the  flowers  of  dia^cious  and  monoecious  plants. 

B.  Male  and  female  organs  in  the  same  flower  (monodinous). 

1.  One  sex  developed  Ix'fon*  the  other  ( dichoeamous).  Those  flowen 
in  which  the  male  organs  reach  maturity  before  the  female  ones  are 
called  protandrous,  and  th(Mi>  in  which  the  female  reach  maturity 
before  the  male  protogynous ;  self-impregnation  is  thus  natunllj 
prevented,  and  fertiliiaiion  it  aocompliahed  by  iotect  agency. 
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2»  Both  aexes  deyeloped  «Lt  the  same  time. 

a.  Flowers  openiDg. 

i.  Anthers  remote  from  the  stigma, 

X.  Length  of  style  on  different  individunla  of  the  same  j 
diverse  {Hderoatylia).    Self-impregnation  10  not  preTrd 
hut,  in  comp*riisun  with  impr^gnAtjon  through  insect  1 
it  is  either  entirely  useless  for  &iiit-foniiat3on»  ils  m  : 
nwHaria  offieifuilxH^  or  eftected  only  with  imimportant  1 
US  in  lYimula  iintnsi*. 


B,  Length  of  style  on  different  individualiJ  of  the 
equal. 


9^wm 


eqiitu.  H 

o,  Seximl  organs  changing  their  reciprocal  potitioD  during  ^lifl 
development  of  the  flower.     Self-impivgnatiou  arotdad ; 
impregnation  hy  means  of  insects  facllitat<^d. 
00,  Sexual  organs  reuiainiug  unaltered  in  position  during  the 
development  of  the  tlower. 
t  Insect  agency  necessary  to  fertilization ;  self-impregnailoo 
in  fact  im possible^  foreign  aid  indi^penifmhle  :  Orchideci. 
Or  self-impregnation  possihip^  but  not  indiniptfxiaablei 
foreign  impregnation  more  frequent :  AsnlepiadeiB* 
ft  Insect  affency  not  necessary  to  fertilization.     Self-in* 
Bre^^Tiation  possible,  but  impregnation  also  perfciroied 
Dy  insects. 

The  possibility  of  self-fertilization  la  evident — 1,  where  the  flowcn  afv* 
erect  and  the  tilamenta  are  longer  than  the  style.^,  a*  in  Viti*^  Chvnoptiditmi^ 
&c, ;  2^  where  the  flowers  are  pendent  and  the  tilamenta  ape  ahorter  tJuHt 
the  styles,  aa  in  FtitiUaria  imperuiO*,  Canvaiiana  majafiM^  k(^  ;  hot  m»  aQ 
these  flowers  are  yiaited  by  insects,  cross-impregnatiuu  probably  ofieii 
takes  place. 


Anthers  near  the  stigma. 
*  No  fruit  formed  without  tmpr^natioQ  by  inseeta : 

cava. 


0»ySf 


It  would  scarcely  have  been  deemed  credible  that  self-fertilizattcm  waa 

impo.«siblo  in  such  an  instance  as  O^daliit  cav^f  ui.-.»^.   ^^ r.tU..j^  ly^ 

closely  appriissed  to  the  stigma,  and   in  whit^h  f  LM»ri 

inevitable.      In  his  ox]wnmeni*,  how»»vor,  IliM  tint 

when  this  plant  was  8*>cured  from  the  visits  of  in*>*'cL*,  ant  1  «h»» 

pollen  wits  artificially  iipplied  to  the  *»tignia  of  fhe  same  r  rhirt 

was  set.    To  obtnin  peilWt  fruit  he  found  it  nece«iaary  to  Lmpnigiiate  tika 
stigmas  of  one  plant  w  ith  pollen  from  another. 

*  *  Fruit  formed  as  a  result  of  self-impregnatioii,  hat  impcegmiioB 

by  insects  not  excludtnl* 

Inftancas  of  undoubted  ^elf-fertilir^ation  of  individual  flowers  an  luMm 
in  tha  |n*T)US  Fumariti^  Salvia  hirsuia^  IJmtm  uaitutuaimuwif  Crnhtiiamtkmm 
gram^ora^  Chihry*  ajH/rra^  &c. ;    but  the  number  and  ijuality  of  i 


tie  is  leas  than  where  crosa-impregnatioa  is  afladedi 
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/5.  Flowers  not  opening* 
Self-irapregnntion  alone  restilte,  every  foreign  imprej^nation  being  ex- 
cluded ;  but  these  plants  nil  have  other  flowera  whieh  op*?n  and  are  thus 
expoe^  to  the  possibility  of  extraneous  impregnation. 

The  p^eneral  concluitionn  that  may  be  drawn  (torn  the  above  fad;s  are 
thu*  given  by  the  author  already  cited  : — 

L  The  arrange  men  ta  in  the  majority  of  flowers  are  such  that  no  aclf- 
impre^nation  can  take  place,  but  a  trtuiaport  of  the  pollen  horn  flower  to 
flower  b  iirrMimpliahed  instead. 

2.  Ii»s«*ct»  are  neoesaar^  in  moat  caaes  for  the  conveyance  of  the  pollen. 

3.  When  the  acoe«a  of  a  flower's  own  ooDen  ia  prevented,  it  nec^aaarily 
folio wn  that  self-impregnation  is  inipo!^gil>le. 

4.  In  those  cases  wiiere  ?»elf- impregnation  idpoflsible^or  evenunavoidabley 
the  possibility  of  foreign  impregimtiou  is  for  the  most  part  not  excluded. 

f).  And  in  these  cases  inaoeta  are  active,  and  accomplish  the  impreg- 
nation of  the  flowers* 

(I.  Thi^re  i»  probably  no  flowering  plant  to  which  access  of  fon^ign 
pollen,  at  leii^t  to  a  portion  of  its  lowers,  i»  impopaiHe,  iind  contintted 
setr-inipi>«gnaiion  alone  pnwible — therefore  no  flowering  plant  which  ftir^ 
niAhitf^aprtHtfoifainst  the  geni«ral  luw  which  uegativea  Mif-lertiltJUitian. 

7,  Bv  e3i}>eriinent»  it  ba:»  been  found  that  where,  by  aooident  or  de*ignt 
the  pollen  of  a  tiower  falln  on  the  stigma  of  the  same  flower,  fertilization 
either  doe«  not  follow,  or  when  it  duLfi  occur  the  quantity  of  seed  is  leea 
than  whi»n^  fofeiga  p<>lleQ  is  employed. 

8.  A  ^^ikdual  transition  may  oe  traced,  startitig  from  tboae  caaea  where 
aelf'impregnntion  is  utterly  imposaiblo^  to  thnan  where  it  is  ftosslble  and 
evidt^nt,  but  not  to  the  ei elusion  of  the  possibility  of  a  foreign  impreg- 
nation  of  the  fl*»wer*. 

0.  The  sf^xual  ndations  and  mode  of  frurtifl  cation  do  not  invariably 
tend  towards  the  morphologicjil  aflinl  ",.  flowers.     In  soma  iaolatod 

lamilies  the  sexual  conditions  of  all  i  ^rc  alike;  in  other  famtUeai 

again,  and  even  J  '    -     "'    ^     -  \  ^mi'-rent   The  sexual  f^lationti 

then»ff»r»%  h«v«*  PH4h  and  in  the  same  way  aa  tlit 

morphological  tk.^i4^»^»^  ««.  »;..  i.^««*uM4ii<iiion  and  pof&ction  of  flowering 
ptanta. 

H^fhridUaium, 

S70,  The  trt^Atmrnt  of  the  nuhject  of  the  sexual  reprodiietiou  of 
Plants  would  be  incomplete*  withmit  some  aoUc^t  of  the  phenomenon 
of  htfhridUa  tiim ,  o  r  cross  -  br<  >  w  tn^n  di  sii  net  s  pt*cie  i  of  pi  an  t«. 

From  the  difllru!ti€*s,  nri>  i  \  from  th«^  minuto  aire  of  the 

atmctiirpa,  partly  from  the  eompamuvcly  recent  date  of  any  accurate 
knowledge  of  the  sexual  organs  of  iho  Cr)  ptogmmiA,  we  ftn^  at  prcHsent 
only  rtcquainf  i*d  with  a  few  certain  facU  in  reference  to  llie  crosa-hntsod- 
inf;  of  ^iw^cien  in  that  Subkingdom.  It  has  long  been  known ^  hcrwerer, 
that  in  c*incetions  of  culti rated  Ferns  forma  spring  up  from  time  to 
time  presenting  new  characters,  more  or  less  intermediate  between 
well -known  natural  apeciee ;   and  these  have  been  commonlj  se* 
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counted  hybrids*  The  discovery  of  the  phenomenon  of  fertilizatioii 
on  Ihe  pro  thai]  ill  (§  845)  of  Ft^ms  g:ivc8  a  new  support  to  the  Buppo- 
Hition  that  Hueh  plants  are  hybrids^  although  the  question  is  Mill 
iiixSuJheiently  supported  by  evidence. 

871 .  We  pofi.sess,  however,  some  facts  of  importance  on  this  «ib- 
jeet  relating  to  the  Fueaceous  Alga?.  Thuret  took  advanta^  of  thft 
extra aion  of  the  frorm-cells  and  spermatozoids  (§  8^J2)  iu  Fuoaeatt 
before  impregnation  to  collect  these  separately  and  cxi>eriment  oft 
the  degree  to  which  hybridization  was  poRsible.  He  fouud  that  ifwr* 
matozoida  of  Fticujt  serrahis  and  F>  vesicuhsus  would  not  fertilii*?  the 
spores  of  Ozothallia  vuhjarifi^  and  vice  vtmd.  Neither  c*>uld  the 
spores  of  HiuuiiithnJv^  hren  be  fertilized  by  OiothtUui  vnlgftris  <*r 
Fttctis  »errattis,  nor  the  spores  of  Fuctuf  srrrithis  by  the  Rpermatozoidi 
of  F.  ve^cithsits.  But  the  spores  of  F.  vestcttto»ujf  imprognaU*d  by 
the  sperm titoitoids  of  F,  strratu^  became  fertile  and  germinatwl; 
whiL'h  fact  is  the  more  interesting  eince  F*  vemctthsttt  is  a  variable 
plant  in  its  natural  state,  while  the  others  named  exhibit  oompar»- 
tive  fixity. 

872.  The  existence  of  hybritU  in  Phaneroj^amia,  produc<*d  by  im- 
pregnating the  ovule  of  one  phmt  with  the  jwUcn  of  another*  is  a  wrJl- 
ascertained  fact ;  and  indeed  hybrids  are  produced  at  will,  within 
certain  limits,  by  gardeners. 

It  IS  necessary  to  distinguish  here  between  true  k^fhrtih^GTmuUt^T^ 
suiting  from  the  crossing  of  distinct  speeies,  and  simple  rroj»-6re«l»{or 
riii«h> )coramonly  included  under  the  name  of  hybrids  by  gardeneETB^Bad 
Tcsnlting  from  the  crossiog  of  varietiea  (§  311)  of  the  same  s;)cciis» 
It  is  from  t!ie  last  operation  tbat  the  great  majority  of  tlie  **  hybrid*  " 
produced  in  iavoimte  florists*  flowers,  such  us  Pflnrffmiium^  ^WA«ta, 
do.,  are  derived — this  cross-fertiliEation  prcscntiag  little  diMenlty. 
and  commonly  occurring  naturaUj  where  large  quantities  of 
are  grown  together. 

The  ready  cmas-fertilization  of  vftrietiea  spoataneoualTt  placea  p,,_ 
dillicultv  in  the  way  of  growing  the  vnriities  of  cultivated  vegetable*  fo 
si't^«b  The  different  varieties  of  the  Cabbage,  Tumip,  Pea^  8ttu  are 
difHciilt  to  preserve  pure  as  seeding- plants  in  large  gardens  or  seed-giow- 
ing  e^tablisdimentA,  rrora  the  fact  or  insects  and  tne  wind  csiryiog  tiM 
pollen  from  pUnt  to  plant. 

873.  True  hybrids  can,  us  a  rule,  only  be  produced  between  pHants 
belonging  to  the  same  genus.  When  they  arc  more  diverse  than 
this«  they  will  usually  not  cross  ;  and  even  within  the  Limita  of  gencn, 
species  will  not  always  breed  together. 

f  leneric  difrt*rence  in  Flowering  plants  usually  involves  diUVrencir  fa 
iho  HtTi»ctim>  of  tbi'  reproductive  organs,  we  are  therefore  not  tiurprtii*d 
^at  the  sbovo  t^atoment ;  numerous  instancf^s,  however,  «^>cur  of  tlje  n^fuial 
noarly  allied  species  to  crosS;  where  wo  cannot  detect  any  structuja] 
I  between  tbem. 
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874.  The  tendoncy  to  crom-brecding  is  Iom  common  than  is  fre- 
(piently  supposed.  GoDrtner,  the  greatest  experimental  authority  on 
this  point,  states  that  in  K^CHM)  sets  of  experiments,  carried  on 
during  many  years,  he  only  obtained  250  true  hybrids.  It  is  found 
impossible,  for  example,  to  cross  the  Gooseberry  and  the  Currant 
(two  species  of  Hibfs),  the  Apple  and  Pear  (two  species  of  Pyrus)^  the 
IMjickhtTry  and  Kanpljorry  (allied  spwios  of  Ruhw),  <fec. 

Hesidt^  this  pcKiuliar  indisposition  to  hybridize,  there  exists  an 
obstacle  in  nature,  in  the  greater  facility  with  which  an  ovule  receives 
the  influence  of  its  own  pollen ;  Gajrtner  describes  this  pheno- 
menon under  the  name  of  deeiive  affinity^  stating  that  when  the 
natural  pollen  and  that  of  another  species  are  placed  upon  a  stigma, 
the  foreign  pollen  remains  inert ;  and  even  when  the  natural  pollen 
is  applied  a  little  time  subseciuently  to  the  foreign  pollen,  it  acquires 
the  8upn»macry,  and  the  embryos  prove  true,  and  never  hybrids. 

S7").  When  sjH^cies  are  crossed,  the  result  from  the  hybrid  seed  is  a 
plant  differing  from  both  parents,  bt*aring  more  or  less  relation  to  one 
or  the  other,  jlh  n^ganls  form  and  habit,  in  different  cases.  Gardeners 
do  not  api)ear  agreed  as  to  the  kind  of  influence  exerted  by  the 
malt*  and  female  parents  respectively,  in  determining  the  character  of 
the  mule.  Giertner  statics  that  in  hybrids  of  Difjitalis  the  mules 
most  re'tembled  the  female  jKircnt,  while  in  yicotitina  the  reverse 
ap]KV'ired ;  and  he  lielieves  no  law  can  bo  laid  down  in  regard  to  this 
point. 

s7*».  The  seeds  ripene<l  after  hybridizing  generally  form  but 
a  fraction  of  those  maturnl  under  natural  circumstances.  Thus, 
ae<'(>rding  to  (iii'rtner,  hybrids  of  Verfniscum  Ltjchnitis  with  V,  ni" 
If  nun  g:ivt^  but  iu\  |kt  cent,  of  the  normal  number,  with  K. 
ThitftsitA  21  ]MT  cent.,  with  F.  fnjrnmidatHm  Ji  pcT  cent. ;  hybrids 
of  l>utnthHn  httrfttttus  with  /).  Aniuriti  oC^  per  cent.,  with  D.dfltoides 
22  i>er  cent.,  with  D.  vinjituutf  1  per  cent.,  &c.  Moreover  diax;ious 
plants  appear  less  prone  to  hybridize  than  those  with  hermaphrodite 
flowers. 

^77.  Tlie  seo<l8  originating  fn>m  a  process  of  hybridization  pro- 
dure  plants  var\-ing  ver}'  much  in  their  degrees  of  fertility.  It  ap- 
pears that  the  majority  are  barren :  in  many  cases  only  a  portion  of 
the  m^hU  formtMl  pro<lua»  fertile  plants ;  while  in  a  few  cases  the  hybrid 
plimts  are  nearly  as  fertile  as  those  of  their  parent  species  when 
uiinii\e<l.  It  is  observed  also  that  in  fertile  hybrid  plants  the  Howers 
earli<'st  (>]H'ned  art*  the  most  fertile,  or  sometimes  are  the  only  ones 
that  ri]>en  stMMl.  sul>He<iuent  flowers  often  developing  fruits  the  seeds 
of  whirh  are  destitute  of  an  embryo. 

This  )mm>nne(ii«  of  the  later  ilowens  from  deficient  vital  force,  is  in 
some  do^rre^*  analitgous  to  what  we  sometimes  observe  in  cut  flowering 
stems  of  succulent  plants.     We  have  seen  the  ovary  swell,  and  one  or 
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more  seeds  become  extenaively  developeil  on  a  out  iRpiko  of  Al^te  and  QB  i 
umbel  of  Grinum^  thrown  a»id«?  to  witber.     The  tweeds,  however,  werB  qv9 
**  blind,"  the  expanaion  consiating  of  an  abnorraal  deTelopment  of  the 
integuraents  of  the  ovule,  the  micleua  and  embrvo-sac  remaiaing  tm- 
ehanged. 

878.  In  some  fertile  bybrids  it  \a  observed  that  their  progenj 
forming  the  second  and  third  generations  become  more  fertile  than 
the  original  hybrid  ;  it  is  noticed,  however,  that  their  deficendanfci 
usually  exhibit  a  great  tendency  to  vary  in  external  character,  and 
often  return  more  or  less  to  the  type  of  one  of  the  parents. 

Hybrid  characterfi  aeenit  from  the  researches  of  Naudin,  not  to  b©  per- 
manent. The  plants  revert,  as  al>ove  wiid,  to  the  type  of  ootj  or  the  oilier 
of  the  parents .  What  art?  teroved  **  sport*  '*  by  giuxlenera,  ♦.  e,  Ao'^ 
diJferiog  in  character  from  those  on  the  other  portions  of  the  pLuit,  i 
frequently,  hut  not  always,  due  to  a  dissociation  of  hybrid  or  ixu 
characters. 

879.  The  impregnation  of  the  OTules  of  hybrids  hy  th(^  pollen  of 
plnnt^  of  either  paront  species  pr^iduoes  more  fertile  sec^is  than  tfir 
formed  after  self-fertilization  of  hybrids.  The  progeny  in  «uch  C4tf«i 
return  more  or  lesa  to  the  parent  type^  on  the  side  from  which  the 
pure  pollen  comes,  and  by  a  repetition  of  such  fertiliEiition  the  hybrid 
characters  are  lost  in  a  few  generations. 

It  is  an  interesting  fact  that  the  ovules  of  hybrids  are  sometimon  mofv 
fipeely  fertilized  bv  pollen  of  a  strange  hut  pure  species*  than  by  th«ir 
own  :  thus  the  hyt>nd  Nirotiana  pameulato-rttstim,  which  u?nully  Uid  not  j 
ripn  more  than  *\'^  jrowJ  seeds  in  a  capsule,  produced  with  th»^  p<>lJen  of  I 
A,  pammthta?A\  with  N.  rtiMica  20,  and  with  the  pollen  of  A     ' 
(hrfii  (a  totftlly  new  element  in  the  crossing)  1<\     Ii»  another  exi 
when  this  hybrid  prodacixl  no  seeds  hy  self-fertilization,  10  goi>tt 
resulted  from  crossing'  with  -V.  iMnffsdor/li, 

880.  A  curious  phenomenon  hajs  been  obsc^rved  in  the  gvdaii 
plant  called  Cijtijms  Adami,  obtained  either  hy  grafting  or  tnm 
hybridation  of  the  two  kinds  of  Labuniuro,  CytUm  laburnum  cad 
0.  purpureus.  The  plants  have  in  many  instances  exhibited  m  partial 
separation  or  dissolution  of  the  hybrid  characters  in  the  pnxlucts  a( 
different  leaf- buds  :  on  the  same  tree  in  which  part  of  the  hrunchoff 
bore  blossom  of  the  hybrid  character,  other  shoots  occurred,  eomr  of  | 
which  had  reverted  to  the  character  of  Cytmt*  La(*itrnum^  other*  to  * 
that  of  C  purpureuSf  the  other  parent.  In  some  of  the  ahocits*  \ 
moreover,  unequally  combined  characters  of  the  parents  wero  ol 
in  diiTerent  flowers  of  the  same  raceme^ 

In  eome  cases  it  has  been  found  that  the  reverted  or  pun?  ahoota 
perfeict  ^eeds,  while  the  hybrid  bloitsoms  were  barren. 

O/iutus  Adami  ha*»  genemlly  l>een  supposed  to  he  an  oniinafy  hybnd ; 
hut  it  ha«  rccPDlly  U*en  stAt«^  that  it  originates  whan  C,  pmpttt^mg  h 
grafted  on  CtftvmM  Lftlmrmtm,  offering  thus  an  inatanee  d  amiiioii  of  IIm 
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stock  by  the  scion  anslogous  to  that  of  the  variegated  Jasmine  and  Abutilon 
referred  to  above  (§  81;i).  If  this  prove  true,  it  will  be  a  most  important 
physiological  fact,  opening  a  very  interesting  field  for  experiment,  likely 
to  lead  to  practical  resullH  of  high  value  in  the  cultivation  of  fruit-trees. 
Ortain  gporUt  of  Roses  have  also  been  explained  by  graft-hybridization; 
but  these  cases  riMjuire  strict  scrutiny  before  they  can  be  absolutely  stated 
to  result  from  gralUng. 

Ofrmination. 

881.  Seeds  placed  under  favourable  circumstances  germinate. 
They  are  capable  of  doing  so  even  before  they  are  fully  ripe. 

The  conditions  favouring  germination  arc  the  presence  of  mode- 
rate heat,  moisture,  and  oxygen  gas.  Water  is  absorbed;  and 
substances  contained  in  the  seed  are  oxidized,  with  the  cYolution  of 
ctirbonic  acid,  and  sometimes  of  carbonic  oxide  and  ammonia ;  and 
the  starchy  substances  laid  up  in  the  cells  become  converted  into 
soluble  sugar  and  ready  to  supply  the  material  for  development. 
During  this  process  much  heat  is  evolved  (see  §  885). 

Many  seodfl  germinate  very-  quickly  when  plac^ni  in  favourable  condi- 
tions. eMp(»ciallv  those  of  Crucifera*,  Grasses,  many  LeguminossB,  Cucur- 
bitncne,  &c. ;  but  the  period  varies,  and  is  greatly  affected  by  the  degree 
of  heat  to  which  they  an*  subjected,  the  depth  of  sowing,  which,  on  the 
one  hand,  provides  against  dtrMivation,  ana,  on  the  other,  removes  the 
st*iMl  further  fn^ni  the  intlu«'nce  of  the  oxygen  of  the  atmosphere. 

SimhIh  with  a  hard  p(*ricarp  or  endi)carp  (§$  24**).  244)  enclosing  the  seed, 
such  as  those  of  Bom,  f  Va/^^yMJi,  Almond,  or  with  a  hard  testa  (J  296), 
P(r<mia  iV'(\,  often  remain  in  the  ground  a  year  before  they  nprout,  unless 
pn-viously  soaktHl  in  warm  water.  Every  kind  of  seed  germinates  more 
rnvly  at  one  temperature  than  at  another.  Seeds  are  very  variable  io 
this  n\«*j)»»ct. 

Cheinical  changes  an*  obJMT\'ed  in  the  germination  of  the  wporf  of 
O\pto^unia:  in  the  resting  condition  they  contain  oil  and  albuminoos 
niatt(>rs,  which  are  deamqxttied  before  germination  and  resolved  into 
chlon)phyll,  dextrine,  &c. 

8S2.  The  H'sult  of  germination  is  the  appearance  of  the  organs  of 
vegetation  and  first  of  all  of  the  root  or  radicle,  which  is  to  serve  as 
the  organ  of  absorption  for  the  now  plant  This  almost  universallj 
turns  downward,  in  whatever  position  the  seed  may  lie,  and  pene- 
trates the  soil  (sec  §  TUO). 
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MTSCELL.VNEOUS  PHENOMENA. 
Sect.  1.  Evolution  of  Heat  by  Plants. 

883,  In  examining  the  eases  liilling  into  this  section,  it  is  im* 
portant  to  separate  them  into  two  classes  :~(1 )  those  relating  to  the 
proper  or  specific  boat  of  plants  generallj;  and  (2)  those  more  remark- 
able inetfinccs  of  elevatioTi  of  temperature  ocxjurririg  at  c<^laiii  periods 
of  development  in  particular  plants. 

884.  It  being  a  well-asnertained  fact  that  the  chemical  combliift- 
tion  or  aepiiration  of  various  elements  found  in  plants  is  accompanied 
by  increase  or  diminutioa  of  sensible  heat,  and  that  the  prooev  «f 
evaporation,  eonstantly  going  on  in  dry  weather  in  healthy  pbuitit 
is  a  cause  of  depression  of  temperature  as  the  substanee  frojai  thB 
liquid  passes  off  in  the  form  of  vapour,  it  is  evident  that  the  proper 
temperature  of  plants,  and  their  organs  and  tissues,  must  fifj 
greatly  according  to  the  cireumstancea  in  whii^h  they  are  placed. 
Yet,  aa  the  evaporation,  and  the  fixation  of  carbon  in  a  solid  form 
from  gaseoos  material — both  "  cooling  processes" — aremich  prepon- 
derating operations  in  the  nutritive  and  assimilative  processes  of 
vegetation,  it  tseern^  scarcely  possible,  under  ordinary  eireiim stAnces^ 
that  plants  should  have  a  specific  beat  rising  above  that  of  iht  strr- 
rotinding  atmosphere. 

885*  The  germination  of  seeds,  in  which  carbonic  aisid  ifl  nbmi- 

The  diflerent  power  of  condacting  heal  poMCfsed  br  tiio  iercfsl  tsi«P»% 
nnd,  in  the  case  of  the  woody  tis^iif^,  tb».*  difference  in  the  ecwdiaotlaff^ 
power  accordiap  to  the  varviiig  direction*  nf  thf  fibnt^ft,  together  willi  t£# 
disturbaaces  ani^ing  from  the  anliJie  conductivity  of  the  fiutda  and  tnlid 
matters  constituting  in  the  cell-cfmteats^,  render  il  vnry  difhcult  to  amT# 
at  flny  general  conclui^ionK  as  to  the  spot i lie  htMit  of  plants. 

Frotu  Dutroehet's*  experim**nt8,  made  with  a  tliinno-t'lecffic  appatmtita, 
it  would  appear  that  the  wp^citic  h»*at  of  all  part*  of  plaut^  ■  '■  ♦v  -  r  ^trtltniiry 
Condi lioa  is  rather  lower  than  the  tpniperatur©  of  the  -  ^r  atm»v 

Rpherp,     In  e^e»j  however,  where  eva|K*nition  wrj*  pi'  placsfi^ 

pbmt8  in  an  atnio.S'phere  8aturated  w^lh  moisture,  the  -  o  •OOI**' 

tiniew  ros*>  from  y\^  to  ^  ijercent.  above  that  of  the  atn  ^  ,  M<sr»* 
over  a  rhe  and  a  fall  toolt  place  in  the  coinrsie  of  twenty-tour  bouT*^  th€« 
maximum  occurring  between  ten  and  tivo  in  the  day,  the  minimum  it 
midnight.  It  was  further  observed  that  the  specific  heat  waa  only  db- 
covenible  in  the  iK)ft  or  green  part«,  not  in  the  woodv  structures. 

The  experimenta,  however,  which  have  been  maife  to  determine  i 
points  are  by  no  means  conclusive.     It  «?ems  probable  that  tho  incr 
neat  observed  in  the  structures  of  plants  when  evnpomtion  is  Tis«tfni09d 
depi^tid^  upon  the  slow  combtistion  of  carbon,  which  is  enabled  to  ]        " 
itself  when  the  cooling  influence  of  evaporation  is  remorod. 
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dantly  evolved,  is  coDstantly  accompanied  by  a  rise  of  temperature, 
which  is  satisfactorily  accounted  for  on  chemical  principles ;  and  the 
•*  heating'*  of  heaps  of  j^orminatinp^  seeds  is  the  more  marked  in  con- 
sequence of  the  **  fermoiitaiion ''  (or  decomposition  through  contact- 
action,  §  741)  by  which  it  is  always  accompanied. 

b^i}.  The  most  remarkable  iustanees  of  evolution  of  heat  are  thoee 
which  oicur  during  the  flowering  of  plants.  This  rise  of  tempera- 
ture appears  to  take  place  in  all  cases;  but  it  is  most  strikingly 
display«'d,  of  course,  in  plants  which  have  a  crowded  inflorescence, 
and  above  all  when  this  is  surrounded  by  a  structure  confining  the 
liberated  heat,  as  in  the  spathes  of  the  Aroce«,  on  which  many  ob- 
8er>-ation3  have  been  made. 

Arum  maculatuniy  A.  ifalictwif  A,  DracuncuItUf  Richardia  (tthiapica,  Colo- 
mbia Mloroy  &r.,  the  mah*  inllort'scenco  of  Cyca*  circinah\  the  large  solitary 
flowors  of  Cartttif  (frandijloru^,  Biffnoma  radicaw,  Victoria  reffia,  &c.  are 
among  the  recorded  plants  in  which  the  rise  of  temperature  has  been 
obsenriHi. 

The  greatest  evolution  of  heat,  after  the  opening  of  the  spathe 
of  Araceie,  is  at  the  part  where  the  male  flowers  are  situated:  after 
the  pollen  has  been  discharged,  the  upper  parts  of  the  spadix  grow 
wanner,  and  the  lower  parts  cool  gradually  upwards. 

KxiK'riments  made  to  ascertain  the  cause  of  this  heat  lead  to  the 
conclusion  that  it  is  attributable  to  a  process  of  combustion.  Saussore 
found  that  the  flowering  spadix  of  Antm  maculatum  abundantly  ab- 
sorlK'd  t)xygen ;  and  Vrt>lik  and  DeVriese,  comparing  the  temperatures 
attainiKl  by  a  spadix  phiced  in  oxygen  gas  and  by  one  placed  in  common 
air,  found  that  the  fonner  always  exceeded  the  latter,  while  a  spadix 
kept  for  a  longer  time  in  nitrogen  gas  did  not  manifest  any  increased 
temiMTature. 

j<vS7.  Connecttnl  with  the  subject  of  the  temperature  of  plants  are 
the  inten'sting  observations  of  Alph.  De  Candolle  on  the  different  ex- 
tt-riuil  teniiK'nitures  rec|uirwl  by  different  plants  to  stimulate  them 
into  either  vegetative  or  reproductive  activity.  It  is  well  known 
that  any  given  plant  will  re<}uire  a  certain  sum  of  heat  during  a 
season  to  enable  it  to  go  through  its  whole  course  of  development, 
and  that  under  certain  limits  the  course  of  development  will  bo  passed 
through  pn)iK)rtionately  more  ({uickly  in  warmer  climates.  Further, 
it  is  known  that  most  plants  of  warm  climates  are  killed  by  certain 
degriH's  of  cold.  But  it  is  further  obser\'ed  that  certain  temperatures, 
insuflicient  to  injure  plants,  are  at  the  same  time  insufficient  to 
**  start ''  them  into  growth,  and  that  different  species  of  plants  hare 
different  constitutions  in  this  respect;  while,  on  the  other  hand, 
excessive  temperatures  may  render  plants  barren  by  over-stimulating 
vegetative  action,  as  is  observed  in  the  Tine  in  the  tropics,  and 
commonly  also  in  badly  managed  exotics  in  oar  hothooses. 


Sect.  2*    LtlMIKOfilTT. 

.  888.  Ill  most  botjinical  works  we  Hod  noticed  the  obserratioii  of 
tlie  daugliterof  Liiiiiaeus,  ttiat  she  perceived  a  peculiar  dashing  lumi- 
nosity of  the  Howers  of  Tropti;oliun  tmijus  on  a  hot  aummers  night— 
together  with  a  statement  that  the  same  appearance  has  been  ob- 
served in  the  orange  Lilien,  Sunflower,  Marigolds,  &e.  The  fact 
thsit  all  physiologists,  from  Saussure  downward,  who  have  sought  U> 
repeat  these  observations,  have  failed,  and  that  the  appearance  if 
always  assigned  t^  orange  or  red  flowers,  leads  to  the  belief  tiiat  ihtf 
Btutements  are  founded  on  error,  arising  from  the  peculiar  effect  of 
these  tints  upon  the  eye.  The  influence  upon  the  eye  of  the  biiUiaiit 
orange  and  cnmson  flowers  of  some  of  the  lihododendrons  and 
Azaleas  now  growa  in  our  gardens  is  very  similar  to  that  of  looking 
ui>on  a  luminous  body.  The  asserted  lumiiioeity  of  flowers  is  cef*- 
tainly  at  present  a  very  questionable  matter. 

889.  On  better  authority,  namely  of  Homboldt,  Noes  von  Esen- 
beek,  Unger,  and  otliers,  rests  the  fact  that  the  thalluB  of  mme  Fungi 
is  luminous  in  the  dark  The  imperfect  thalloid  structure  dcscribi^ 
as  lUiizomorpht  subtfrr^nea^  occasionally  met  with  in  mines*  exhibiU 
upon  its  nimifled  structure  points  which  posseas  an  iiregular  )>ho«- 
phoreseence,  sometimes  rising  to  such  a  degree  of  luminottity  as  to 
enable  snrroundiDg  objects  to  be  distinguished.  According  to  Unger's 
observations,  the  light  is  not  emitted  from  decaying  matterp  but  from 
a  peculiar  superflcial  layer  of  cellular  tissue. 

Phosphorescence  has  been  observed  in  other  mycclia,  and  it  id  tim 
exhibited  in  the  jierfect  Fungus  of  Agnncm  oharim  and  other  species. 

Rotting  wood  is  well  known  to  be  often  nhotphorpwrnt :  and  innie 
authors  state  that  thif*  does  not  depend  upon  the  pr»A*^nce  of  )  '  ttt, 

seeing  the  proved  occurrence  of  phosphorescence  in  the  n  iif 

Fungi*  it  is  most  probable  that  the  Imninosity  i*  altribatuhlL'  to  tbcsi, 
e*»pefiidly  an  it  is  removed  irrecoverably  by  drying  up  the  damp  nvtlas 
wood. 

800.  The  statement  that  the  Moss  ScJiiMioitUrfa  osmund^^OfWhtdk 
grows  on  the  roofs  of  caves,  is  pho.^ph orescent,  ha^  been  dedamcl  bj 
Milde  to  be  erroneous.  We  could  detect  no  trace  of  it  in  obserraticiBa 
made  some  yeara  ago,  and  we  agree  witli  Milde  in  attributing  th& 
appearance  to  the  glistening  caust^d  by  the  reflections  and  rcfractioiii 
of  light  on  the  wet  surface  of  the  cellular  leaves. 

According  to  Martins,  the  milky  juice  of  Euphorhia  p^umf^horm 
beoomes  luminoue  when  removed  from  the  plants  and  heatod  genilT. 

Sect.  3.  Mov£MEins  of  Plants. 

801,  The  ab^nee  of  the  phenomena  of  motion  waa  tcntmeAj 
imagiiiod  to  constitute  one  of  the  distinguishing  ch4m»l0n  of  pliale 
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as  contrasted  with  anim.'ils ;  but,  in  fact,  members  of  the  Vegetable 
Kingdom  not  only  exhibit  partial  movements  of  their  internal  or 
extemiil  structures,  but  in  some  cases  the  entire  organism  has  the 
pow<T  of  locomotion. 

The  movements,  however,  of  different  plants  are  dependent  upon 
very  diverse  causes,  some  of  them  being  entirely  mechanical,  and  due 
to  physical  affections  of  the  tissues  by  the  conditions  of  the  surround- 
ing atmosphen*,  and  to  alternate  conditions  of  turgescence  and 
exhaustion ;  others  are  mechnnicjil  in  appearance,  but  excited  by 
causes  which  simple  physical  laws  will  not  explain ;  while  a  third 
kind  dopi»nd  u|Km  the  contractile  quality  of  the  protoplasmic  sub- 
stances, wbich  gives  rise  to  automatic  movements  comimrable  to  those 
of  the  lower  animals  and  to  the  ciliary  motion  found  in  particular 
tissues  of  the  highest  animals. 

8U2.  To  the  first  of  these  classes  belong  such  phenomena  as  the 
bursting  of  seed-vessels,  anthers,  &c.,  attributable  to  the  hygroscopic 
conditions  of  the  tissues,  which,  possessing  un(K}ual  power  of  imbi- 
bition and  unequal  elasticity,  are  torn  apart  or  curved  in  variouB 
ways  by  unequal  contractions  and  expansions,  causi'd  by  access  or 
al»straction  of  moisture.  These  oxv  cases  of  what  is  called  in 
common  languag<i  **  warping,"  and  can  scarcely  l>e  reganlcKl  as  vital 
phenomena,  being  definite  niod<*s  of  destruction  of  dead  structures, 
resulting  from  special  structural  conditions. 

SWX  The  wcond  class  of  movements  are  those  exhibited  periodi- 
cally, or  under  special  stimulus,  by  the  external  organs  of  plants, 
sueh  as  the  **  sl(M>ping  "  and  **  waking"  of  leaves  and  flowers,  and  the 
mov<'ment8  of  the  St»nsitive  Plants,  &e.  To  these  may  perhaps  be 
added  the  less  striking,  but  not  less  enigmatical,  movements  which 
cause  the  twining  ccmdition  of  stems  Ac. 

M>4.  The  movements  of  the  third  class  are  those  already  adverted 
to  in  former  st»cti(ms,  where  the  protoplasniic  matter  of  cell -(contents, 
or  free  IkmHcs,  such  as  z<M)s|Min's,  s|)ermato£oids  (§  7Ii7),  or  oven 
jxTfect  individuals,  such  as  Dtsmidif^r^  Oscillatoriacece  (p.  439),  ex- 
hibit temixmir}*  or  permanent  power  of  locomotion. 

The  rotiition  of  the  protoplasmic  cell-contents  (§  73(5)  doubtleas  de- 
pends uiM)n  (ini|N*rfectly  understood)  causes  similar  to  those  which 
render  many  of  the  simpler  plants  l(K*omotive ;  and  the  movements 
exhibit  the  clo>*est  resemblanct*  to  those  of  some  of  the  Protozoa  in 
the  Animal  Kingdom — in  particular,  oi  Awopfta  and  its  allies.  The 
locomotion  of  free  products  of  the  (^»ll -contents,  such  as  zoospores  and 
spi'rmat(»zoids,  is  generally  immediately  resultant  from  the  movement 
of  riiia  existing  upon  their  surface ;  and  the  same  statement  applies 
to  the  hM*omotion  of  the  **  cell -families,"  which  form  the  n^presen- 
tjitives  of  species  in  the  Volvocineoe  (p.  440).  The  loeomotion  of 
the  OscillatoriacctB  and  Diatomacefls  (p.  439),  howcTcr,  does  not 


iippear  to  be  effected  tlirough  the  agency  of  ciILi;  at  nil 
no  such  ytnii'turo  can  be  detected  with  our  present  meanfl 
servation. 

The  ciliary  motion  of  tli«  unicellular  pknt^  and  reproditctivw  bodict  U, 
althoufih  in  explicable,  a  more  ji^enernl  pbenoraenon  of  life  than  Ik©  mofi^ 
meat  of  the  ihatomacefe  &c,,  where  tiie^e  organs  arw  ni  i   "  1.     S<MW 

authors  ioclino  to  regard  the  motion  of  Diatomaceje  it  nt  apOB 

osinutic  currentf*,  rtj^ultiug-  from  the  interchange  of  mnticr  rx^iween  lilt 
cell-coiitt»ut«  and  tht'  auiTounding  water. 

S96.  MoTeroentB  of  various  km(h,  more  or  less  meehanical  is 
appeiirance,  take  jjlace  in  the  higher  plants  throngh  the  pmeH-  iff 
imhihitimi  and  the  thtstirifif  oi  their  tissues;  these  moYementa  are 
generally  immediately  produced  by  stimuli  of  various  kinds  disturbing 
tho  ei|iiilibnum  in  the  tissuas. 

Gr*'at  difference  in  the  power  of  imbibition  exists  in  diff  i  '  '  U  td 
cellular  lisi9iie— colleuchvmatoug  tisane  (§  610),  for  exanipL  out 

when  wetted,  and  contracting:  when  dried,  far  more  thui  woociy  ?ixriunu3«ii. 
Expenmenta  have  shown  that  the  degrees  of  expajudon  ■md'ooDtiictioo 
vaiy  in  di^ort^nt  plants  and  tissues  of  plants  in  a  ran^  from  ^  JW  lo  I 
the  diameter  of  the  cells.  In  ca^e**  of  great  contraction  a  writuuIlDg  •• 
the  eell'merabrani'  i^  lyfenerally  involved. 

All  living  cell-membronefl  poAse^d  a  certain  degree  of  ehisticity;  anl 
consequently  a  certain  amoant  of  difference  of  dimensiuna  i»  dtfpsodeiil 
upon  the  degree  of  tension  or  tnrgeacence  of  the  cell  from  tho  presonoe  fli 
iiuid  content*.  CelU  in  which  osmotic  proce»»es  are  going  on  «ft  COft- 
atantly  in  a  state  of  greater  or  leas  tenedon. 

The  expansion  of  cellular  tissue  through  turgescenc*,  p<^rmitl«d  by  Um 
elasticity  of  thp  membranes,  appejirs  to  Jiave  a  much  sniidler  mngv  tbaa 
the  expansion  by  simple  imbibition.  The  experinieuts  of  Unger  and  o^ 
Bruck«  give  a  range  of  ^  to  j. 

896.  It  is  evident  that  the  elasticity  of  pareachytnatous  tiaaiie^ 
must  bo  capable  of  exerting  influence  on  the  position,  form,  aad 
direction  of  the  organs  of  which  they  form  part.  Supposing  a  tiaroe 
to  be  uniformly  developed,  ita  expansion  through  tnrgesecnoe  need 
not  altcT  the  general  form,  nor  the  relative  position  of  the  parts ;  but 
if  unequal  end  osmose  toko  place  in  different  parts,  canaiiig  distur- 
bance of  the  equiUbritim  of  turgoscence*  curvaturo  and  distortioii 
must  ensue.  iVgain,  if  an  organ  ia  compo»c»d  of  p&gions  in  which  tbe 
tissuee  differ  in  degree  of  elasticity,  it  may  suffer  a  mee 
ef  the  equiUbriura  of  turgeacence  still  more  readily  ;  an^i  uro- 
bably  the  cause  of  most  of  the  automatic  mereinentB  of  organa  of 
plants. 

897.  The  c*fjnihliriura  may  be  disturbed  by  rariaufl  stimuli,  mcdyi* 
nical  and  chemical.  When  an  organ  is  strikingly  uffeetad  by  meebm* 
nical  influenoea,  we  have  the  phenomd&on  ot  '^  irritability,  simIi  ai 
we  see  in  the  Sensitive  Plants,  Dwmm,  *c.    The  "  aleep**  of  |dnli 
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is  doubtleBs  a  phenomenon  differing  only  in  degree ;  and  this  Blower 
movement  is  probably  attributable  to  the  chemical  action  of 
Hght. 

898.  The  movements  of  plants  consist  for  the  most  part  of  the 
curvature  or  the  folding-up  of  organs ;  .and  in  such  cases  the  organs 
are  always  found  to  possess  certain  peculiarities  of  structure  and 
mode  of  union  to  other  organs. 

The  movements  take  place  periodically  (in  consequence  of  the 
regular  alternations  of  cxtomal  influences),  or  irregularly  (from  the 
accidental  influence  of  8i)ec'ial  stimuli). 

899.  Periodical  movements  are  more  particularly  connected  with 
the  influence  of  heat  and  light ;  and  their  degree  is  generally  more 
or  less  proportionate  to  the  intensity  of  these  influences. 

The  most  common  kind  of  movement  is  that  in  which  expanded 
leaves  or  floral  envelopes  return  to  the  position  which  they  originally 
occupied,  or  close  up  into  the  same  folds  which  they  exhibited  in  the 
buds. 

(Compound  leaves,  like  thoao  of  LeguminoMB  for  instance,  display  a 
ffiniplt*  or  compound  movement;  in  the  Bean  (Fuba  vulgaris)  the  leaves 
fold  upwaitK  in  LHjmm  downwards,  in  Tamarinds  to  the  side.  In 
Amorj>ha  fnUiaMM  and  GleditM-hia  triitcatUhos  the  rachis  or  common 
p«»tiole  of  the  compound  leavos  n^^  or  sinks,  while  the  h>afl(*ts  turn  down- 
wanU  or  to  the  «de.     In  Minima  imdica  the  leaflets  fold  together,  the 

Stirtial  pt'tioles  approach  earh  other,  and  the  rachis  or  main  petiole  sinks 
own. 

900.  WTien  such  movements  of  leaves  or  foliaceous  organs  occur 
at  particular  hours,  and  the  structures  remain  in  the  new  position 
until  the  recurrence  of  a  particular  period,  the  closing  up  is  called 
the  si  ftp  of  plants^  which  is  observed  both  in  green  leaves  and  in  the 
])etal8  of  flowers. 

The  epoch  at  which  the  movements  take  place  is  very  varied. 
Ordinarily,  have^  expand  in  the  daylight  and  close  towards  even- 
ing, while  flowers  exhibit  a  great  diversity  of  habit  in  this  respect — 
so  much  so,  indeed,  that  Liniiuous  was  enabltHi  to  draw  up  a  list  of 
flowers,  fancifully  termed  a  "floral  clock"  (horvJoijium  Fhrm)^  in 
which  a  periodic^d  movement  (opening  or  closing)  marked  each  snc- 
cet'iling  hour. 

Iponum  Sil  and  Calynterfia  upium  open  their  flowers  at  3—4  a.m.  ;  7V«- 
tjojxHfim  at  3-4  A.M.,  ciosiug  again  b(*iorc  noon;  the  Xumpha^,  XuphaTf 
lAhtitca,  X'c,  hUmi  0  a.m.  ;  Anat/aUis  arrfntis,  8  a.m.  mooting  again  when 
tht>  sky  is  overcast  > ;  OmithttgaJum  umMlntHmj  1 1  a.m.  ;  Mesembryanthacen 
firt>iierally  alxnit  12 :  SUtne  mictiJUtra,  (Enoihtra  hitmnist  MiralnOt  Jalapti^ 
&(\,  />  7*  r.M. :  0*mr«  fprandijlom*  Ac,  Dtttwra^  Mettenihryanthemum  noc- 
ti/Utrum,  &c.,  7-^  P.M. ;  Vicioria  regia  opens  for  the  first  time  about  6  PJL, 
and  closes  in  a  few  hours,  then  opens  again  at  0  a.m.  the  next  day,  re- 
maining open  until  the  afternoon,  when  it  closes  and  sinks  below  the 
water. 
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Some  cloainjj^  flowers  may  be  caused  to  open  by  exposure  to  fllsoaif  mi*' 
ficial  light  ( Crocus,  Gcntlana  vema) ;  oq  others  ( Cowro/imto)  tlUl  li>i 
no  effect. 

90L  In  most  of  the  pcriodieal  movrmcntfl  the  motion  is 
slow ;  but  certain  exceptions  to  this  exist.     Thus  in  the  lenres 
Dtsmodmm  ij  14 runs  and  other  species,  the  lahcJlum  <if  Mttjadinium 
fakatvm,  the  styles  of  Stiftviiutii  mhuttnmt  and  others,  the  mow- 
ment  is  quick  enough  to  l>e  directly  perceptible. 

In  DemnQtlmm  (jyram  (the  Telegraph -pltmt)  the  trifoHoUte  eompoitnd 
leaf  hiw  a  larj^tt  termiiml  leaflet,  and  a  gmallor  one  on  ejich  side,  Wh^n 
this*  ulant  is  exposeil  to  bri^rht  sunlight,  in  a  both 011^,  the  end  le&flet 
stanos  horizontally,  and  it  fialLs  downward  in  the  eveninjH: ;  but  the  Ut*»r«l 
leafieta  more  constantly  diinofr  the  heat  of  the  day,  atlvancinjr  ©dge^firtt 
toward."^  the  vwA  leaflet,  and  then  retrefttinpr  and  niovincr  towards  the  base 
of  the  common  petiole,  alternately  on  each  side^  in  a  manner  xf^rr  w«ll 
compartxi  to  the  movements  of  the  arms  of  the  old  laeniaph*^  ph*. 

In  Mt'(fficUHiiim  fatratum  j Orehidaceje),  when  exiposod  to  >  -  :,"at, 

the  bihtdlura  riaes  and  fidii*  slowly  in  periods  ot  sevt'ral  minutt^-  ^  thi* 
structure  is  also  irrifahlc,  and  moves  more  quickly,  with  an  o#eiU#toiy 
motion,  when  touched. 

902.  IjTcguliir  or  irritable  Diovem en ts  take  place  iii  a  great  variety 
of  pknts,  of  which  the  following  paragraph  oontaina  the  moii 
striking  examples : — 

Letters:  The  **  Sensitive  Plant*"  (^fimma  pfdiva,  uttmtijoa^  taita^  Mid 
many  other  species );  ^^fkynotnetw  Mmsitimi^  indica^mtmilai  Smithia  mmm 
tim  {  Desmtmthm  stolmiifcr^  iriquetris,  hirmtrh',  Ojalu  aemmva,  and,  ill  tern 
degree,  Oralis  stncta^  Aeetoselht^  eornieul<iia,  Ihppei^  &c. ;  Rohmi^M  fttiMlfi 
oca  tin  folds  it*  leaves  when  \iolently  tihakeu  in  the  rooroing;   Uy^tlj^, 
Uionifa  mtmciptila,  the  Vemis's  Fly-trap. 

In  the  cjiJie  of  the  sensitive  plant  {Sfimom  puffica)  there  i»  •  BWiilljqg 
&t  the  btt»e  of  the  petiole^  the  c^jlls  of  which  constitute,  M  it  wtTe,  tmi 
springs  acting  in  contrary  directions,  ao  that,  if  the  one  from  any  cmt*^  \m 
pATftlyzed,  the  other  purines  the  leftf  in  tlie  direction  of  teiii^t  r^siat&ooc 
These  springs,  if  they  may  be  so  called,  are  set  in  action  by  thi*  rusk  ol 
fiuid  creating  a  tnr^u  state  of  the  one  set  of  cells  and  an  empty  ilAle  ti 
the  other.  What  circumstances  regulate  the  tur/esci'ncf  An>  only  Im- 
perfectly known.  The  i^pontaneouH  slow  movement  which  omim  aI 
stated  periods  (movements  of  fileeping  and  waking)  is  dirtbrrni  fMm  tb« 
sudden  motion  caused  hy  extpnial  titimuli.  Kther  pamly^i'^  thv  latt»f« 
but  had  no  effect  on  the  spontaneous  uiovemeuts.  There  is  uo  specisl 
QODtractile  tissuL'  in  tbeN^  pniota. 

S(unieJti( — c  u  rvi  ng  to  wards  or  a  way  from  t  h  e  st  igma  and  d  h  '  '  ^  hmi 
touched:  Bfrhervi  vulgarin  and  otlier  specie*,  Panftttrut  ii^r- 

ffitmnia  africana,  Vermu  gmmUjUirusy  Helianti^mum  rulyarr  una   K^ihm 
species,  and  rarious  plants  of  the  tribe  Cymtr^tf^  ( §  i^\).     (>U)er  curioiis 
movements  of  the  stamtms  and  pistib,  and  also  of  the  si 
alludi'd  U)  undpr  the  bead  of  Fert dictation  (J  860). 

Stifk :  GM/itsifia  amaophyUaj  Martymay  Mimuku  Lewim,  he 
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903.  The  pecaliar  moTcmcnts  of  the  pollen-masses  of  Orchids  have 
already  been  alluded  to  (p.  383).  Another  illustration  from  Orchis 
jyyramidalis  may  here  be  given.  In  this  plant  the  two  caudicles  of 
the  pollen-masses  are  connected  together  by  a  saddle-shaped  disk, 
the  pollen-masses  when  in  the  anther  being  nearly  vertical  in  direc- 
tion and  parallel  one  to  the  other.  When  removed  from  the  anther 
by  the  proboscis  of  an  insect  or  the  point  of  a  needle  (fig.  659,  a)  the 
saddle-like  disk  contracts  so  as  to  attach  the  pollen-mass  to  the 
needle  &c.  Then  occurs,  first  a  divergence  of  the  two  pollen-massos 
one  from  the  other,  and  sulwecjuently  a  depression,  so  that  they 
assume  a  nearly  horizontal  direction  (fig.  659,  6).  In  this  position 
they  are  so  placed  as  to  come  into  contact  with  the  Y-like  stigma  of 
another  flower  and  thus  effect  cross-fertilization. 


Fig.  659. 


Ortku  ffmwUdaiis:  «.  jK>nen-mMix>«  jnft  mnor^  from  thr  anther,  rntioal; 
maif  diverfpat  and  horiionUL 


•:  •.poll 
^  pollrn-i 


004.  Those  movements  of  young  stems  and  appendicular  organs 
by  which  they  coil  spirally  n)und  bodies  supporting  them  are 
attributed  by  some  authors  to  a  kind  of  irritability,  the  stimulus  of 
the  contact  with  the  supftorting  lH>dy  causing  the  growing  stem  to 
curve  it.*«elf  over  continually,  producing  ultimately  a  coiled  condition. 
The  direction  of  the  turns  of  the  coil,  right  or  left,  depends  upon 
siH'cial  tendencies  of  the  particular  plants,  some  (Ho]>)  turning  to  the 
ripht  hand,  others  ( Convolvulwf)  to  the  left  (the  ob»t»rver  supposing 
himself  to  stand  in  the  axis  of  the  spiral). 

9<»5.  lliis  explanation  of  the  coiling  of  stems  is  not  very  satis- 
factory, nor  are  those  which  are  offered  of  the  curvature  of  the 
growing-i)oints  of  plants  and  the  upi>er  faces  of  leaves  towards 
the  light.  If  a  leafy  shoot  of  any  plant  is  bent  down,  without  injury, 
so  as  to  reverse  the  ut«ual  |M>t«ition  of  the  faces  of  the  leaves,  the 
latter  will  twist  upon  their  petioles  and  turn  their  upiHT  faces  to 
the  light.  Sh<H>ts  of  shnder-stcmmed,  quick-growing  plants,  such 
as  the  Ja*(mine,  Amptlopfis,  &c.,  when  trained  into  a  dark  recesB, 
turn  their  growing-|N)int  backwards  in  a  sharp  curve,  and  grow 
towards  the  light,  the  leaves  on  the  older  part  of  the  stem  also  twist- 
ing round  to  face  the  light.  The  influence  of  lateral  light  is  di- 
stinctly seen  in  plants  grown  in  rooms,  in  front  of  windows ;  while 
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the  '*  drawn-up ''  condition  o£  closely  planted  trees  is  an  equally  evP 
(lent  result  of  prepondemting  toplight. 

The  phenomena  of  the  movement*  of  climbing  plants,  including  tht 
Bpontaneous  revolving  moveraent  of  tendrils  &c.,  and  that  dependool 
OB  cont-act,  have  been  studied  in  detail  by  Mr.  Darwin^  who  hm 
shown  that  oi^ans  of  the  most  diverse  morphological  eharaeter  tnjiy 
nevertheless  exhibit  the  same  phenomena.  The  movement  of  de-» 
preasion  in  the  branches  of  trees  in  ^osty  weather  has  been  investi- 
gfated  with  great  minuteness  by  Professor  Caspary ;  hut  the  induciiig 
causes  of  the  movements  are  at  present  imperfectly  known. 

It  appears,  from  the  evidence  at  present  existing,  that  the  bine  and 
viotet  mya  are  thfi  in<\'*t  (efficient  in  cjiiising  the  jarowth  of  stemfl  &e.  tcyw«rii 
the  Ught.  It  i»  certain  that  the  result  is  not  produced  by  any  attzactiiv 
comparable  to  magnetic  action,  but  by  InHuonce  on  the  development  or 
tttTgescence  of  the  tisauea,  since  experiment  has  shown  that  «eedlinff 
plants  freely  suspended  or  floating  in  water  are  not  mechanically  mored 
towards  light  admitted  to  them  from  a  particiilar  point  in  a  dailE 
chamber. 
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PART  IV. 

GEOGMPfflGAL  AND  GEOLOGICAL 
BOTANY. 


CHAPTER  I. 
GEXERAI.  CONSIDERATIONS. 

00(5.  The  object  of  this  department  of  Botany  is  to  determine  the 
laws  which  rule  over  the  Distribution  of  Plants  in  Time  and  Space. 
ThiH  abstract  study  is  founded  upon  the  facts  furnished  by  Botanical 
Geofrraphy  and  (ieolopry.  or  the  description  of  the  present  and  past 
conditions  of  the  Vegetable  inhabitants  of  the  globe,  and,  in  return, 
sup])lies  those  branches  of  practical  inquiry  with  principles  by  meana 
of  which  they  may.  be  systematiztHl. 

lintanical  (reiupraphy^  which  undertakes  the  description  of  the  pecQ- 
liaritics  of  the  V(>gctation  occurring  at  present  upon  the  earth's  surface, 
and  IManiral  (inJiHiy^  which  pursues  ttie  investigation  of  the  conditions 
of  vop'tation  which  have  succfssivi'lv  existed  in  ditlbrent  (leological 
epiK'hii,  doal  with  facts  so  far  distinct  in  their  character  that  it  is  most 
convonifut  to  tn>at  of  tlicni  nt^paratt'ly ;  but  the  prinripir*  are  common 
to  Inith,  and  may  be  taken  as  one  subject. 

K\plHnation:<  of  the  fart.«  wliich  an*  obtained  by  geological  inquiries 
can  nnly  1h»  S4»curt»ly  foundt*d.  fitber  din»ctlv  or  indinvtly,  upon  laws  de- 
riviMi  from  facts  furnished  by  ('X])«'rifnci*  ot  existing  phenomena ;  hence 
the  principles  laid  down  in  the  pn>sent  chapter  an>  for  the  most  part 
only  actuallv  valid  in  relation  to  existing  conditions,  and,  the  subject  yet 
l)«'ing  in  its  mfancv,  are  mostly  only  speculatively  applied  to  the  elucida- 
tion of  ge4»l()^dcid  phenomena. 

Sect.  1.    I.NFLIKXCK  OV  KXTKKNAL  AuEKTS  UPON  TEOrTATIOW. 

Climate. 

iK)7.  Plants  arc  endowed  ^nth  means  of  diffusing  themselyes,  more 
or  less  efficiently  in  different  eases,  ovct  the  surface  of  the  globe ;  but 
in  most  cas4»s  their  existence  is  limited  to  certain  n^gions  or  countries, 
(leographical  obstacles  prevent  tli^^ir  spreading  indefinitely: — some 
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subject  to  be  overcome  by  accidental  influences,  such  as  seas  int 
vening  beh^een  countries,  and  tbe  like  ;  otber^  which  can  neither 
con(|uercd  nor  evaded,  «ucb  us  r/ima f^f,  which  fixes  unalterable  limits 
to  tbe  stationa  wbieb  can  be  permanently  occupied  by  species. 

908.  That  Cold  and  Heat»  Damp  and  Drought,  intensity  and  du- 
ration of  Light,  tbe  chief  constituents  of  what  wo  call  Climate,  are 
the  moat  important  of  the  external  intluences  acting  upon  plants,  ii 
a  fact  manifest  not  merely  from  the  conclusions  at  which  we  hav* 
arrived  in  the  study  of  Yegettible  Physiology,  but  one  which  is  re- 
vealed by  the  most  slender  experience  of  horticulture  and  the  most 
superiicial  acquaintance  with  physical  geography. 

The  nature  of  the  soU  doubtless  has  ako  much  influence  on  the 
distribution  of  plants,  dependent  less,  probably,  on  its  cbemicsal  com* 
poflitioE  til  an  on  its  mechanical  constitution  and  by^rometric  state. 

909.  Every  sjK^cies  of  plant  iloiirishea  best  within  a  certaio  range 
of  temperature,  beyond  which,  on  both  sides,  it  either  suffers  tram 
summer  beat  or  is  killed  by  winter  cold. 

910.  If  the  earth's  surface  were  of  uniform  character,  we 
expect  to  And  forms  of  vegetation  arranged  in  bands  or  zones 
oeeding  each  other  from  the  cfjiiator  tow  ard  the  poles,  each  occup 
by  plants  **  hardier**  than  those  of  its  equatorial  neighbour, 
zones  of  vegetation  have  in  fact  been  laid  dowTi  by  botanical  geo- 
graphers. Meyen  drew  up  a  plan,  in  w*hich  a  number  of  soiws 
were  marked  down,  defined  on  each  side  by  lines  pausing  round  the 
earth  at  certain  parallelB  of  latitude^  between  wliich  a  certain  aYisng* 
climate  was  assumed  to  exist. 

But,  from  the  w^ant  of  uniformity  of  the  surface  of  the  globe,  tho 
imihmiml  !ines^  i.  <.  lines  passing  through  sj>ots  wliich  havr  an  cqiud 
annual  temperature^  by  no  means  com^spond  to  pandleUof  latitudi— 
tbe  distribution  of  land  and  sea,  antl  the  alternation  of  plaint  and 
mountains,  deflecting  such  lines  to  the  north  oti<l  south,  somelunfli 
t-o  a  very  great  extent.  In  addition  to  this,  from  the  diversity  of 
habit  of  plants,  they  are  differently  aflecled  by  heat  and  cold,  and 
the  distribution  of  spt»cies  is  far  more  intinenced  by  the  sumtn^  and 
winter  temperature  than  by  the  entire  amount  of  heat  reoetved 
during  the  year. 

Nevertheless,  as  a  general  rule,  plants  have  a  ptfhr  and  an  s^va* 
torial  limit,  food  by  temperature. 

Temperature  as  r<»gardj*  plants  may  be  divided  into  uneAd,  uwflMi^  ml 
injurious  or  destructive.  Each  plant  requires  a  certain  (iiiin  of  b«al  to 
live,  so  much  more  to  flower,  more  still  to  ripen  its  fruit,  iVr,  Within  ri#- 
tain  hmit«  it  is  immaterial  whether  the  plant  get  tbi(«  best  m  a  short  pvM 
or  difl\i5cd  over  a  brnger  time.  Temperatures  below  Sii  F.  are  tnnbM  to 
most  plants  (that  is  to  Ray,  vegetative  action  is  arrested ) ;  but  many  •«• 
rive  at  a  much  lower  temperature.    Every  plant  has  a  lero  of  its  own. 
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911.  An  important  qualification  arises  from  the  exiBtence  of  high 
mofrntaiiia  within  ti'ni|KT;ito  and  tropical  latitudes.  The  tempera- 
tore  of  the  soil  and  atmosphere  diminishes  with  tho  degree  of  ele- 
vation above  the  surface  uf  the  oeean  :  and  a  succe^sfiion  of  limitn  are 
found  upon  the  aiders  of  hi^4i  njuuntitins  comparable^  and  in  a  great 
degree  propurtiimal,  to  tlie  polar  and  equatorial  limits  of  pbinta. 
Moiintaina  situated  in  the  tropies  possets  £Otiea  of  climate  which, 
nt  biuooeaaive  elevationg,  reaemUu  horijcoutal  zones  situated  between 
the  baM  of  the  mountains  and  the  poles* 

1)12,  Moisture  and  drought  are  only  U»  be  called  secondary  dimatal 
influences,  firom  the  eircumstanoe  that  thej  de{K*nd  in  a  great  mea- 
sure upon  temperature,  either  direcUy  or  indirectly.  In  the  A  redo 
regions  and  upon  m  on  n  tain -lops ,  covered  with  eternal  snow,  there  is 
droug^ht  from  the  solidification  of  the  water.  In  temperate  and  tro- 
pical regions  the  degree  of  humidity  is  dependent  not  merely  upon 
temperature,  but  upon  this  combined  with  the  configuration  of  the 
surface*  of  the  earth  and  the  nature  of  the  soik.  Wlierever  the  tem- 
perature  of  the  atmosphere  is  above  the  freesing- point  of  water,  it 
takes  up  aijueou^i  vapour :  even  ice  evaporates  in  warm  air;  aJid 
water  evaporatcj^  in  proportion  to  the  temperature  to  which  it  is 
exposed. 

The  ooean,  especiaUy  in  warm  latitudes,  gives  up  vast  quanUties 
of  aqueous  vapour  to  the  atmosphere,  which  it  delivers  in  very 
TarioQS  ways  to  the  land  regions.  Islands  and  coasts  in  general 
haTe  &  moist  climate,  while  the  interior  of  continents  is  dry ;  but 
these  rules  are  interfered  with  by  currents  or  prevailing  winds^ 
carr)ing  air  loaded  with  moisture  in  particular  directions.  As  an 
example  of  this,  we  find  the  west  coast  of  Europe  with  a  much 
damper  climate  than  tbo  opposite  east  coast  of  Americn,  owing  to 
the  Gulf-stream  and  the  winds  bringing  the  moisture  of  the  West- 
Indian  Sea  in  a  north-west  current  on  to  our  coast.  On  the  con- 
trary, the  preTailing  winds  blow  off  the  west  coast  of  North  Africa, 
and  those  f^soeived  on  the  north-east  side  come  from  over  dry  land« 
whence  4  T«8t  tract  of  knd  lying  in  this  ooataaMit  booooMi  an  arid 


There  is  a  great  difference  also  between  mountainous  and  flat 
oountries.  The  cM  upper  regions  of  trr>pioal  monntains  arrest  the 
pretaHisig  ourrents  of  air  and  pr  the  moisture  which  they 

oontnin.   H«neetho  tracts  at  thi  >untatns  are  well  supplied 

witli  moiatUfe  if  tbo  altitude  is  sufficient,  as  at  the  aouth  slope  of 
the  Himalayas  and  the  east  sloj^e  of  the  Andes,  ^^tna,  which  does 
not  reach  the  line  of  peq»c»tual  snow  in  Europe,  has  arid  and  barren 
slopes  in  the  upper  ri*gions. 

Thtmo  rofj  geoeml  iudicAtiouii  of  dimatid  infltu*ooe  must  suiEce  hero 
to  show  how  importaolly  ? t^tatioa  is  affiected  by  physical  influenoesu 
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A  complete  account  of  this  branch  of  the  mibject  would  ra^uife  a  roll 

for  il^tvir 

913,  Of  all  the  mduenccs  to  which  plants  ajo  eitjiosed^  eHnuLte  u 
tbo  most  importimt ;  it  seta  absolute  limits  to  spmnes,  whidi  ia 
the  case  with  auy  other  oi  the  onuses  tittocting  difitributiaa* 
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914.  There  is  no  douht  thot  thti  dialnhutioD  of  plants  id  grtjatlr 
affected  by  the  convejanoe  of  Betnls,  fruit*,  drc.  from  pliice  to  place 
within  the  same  climatal  region,  by  marine  currents,  rirons,  windii, 
&c/,  and  by  animiiUt  esj^Mjcially  birds. 

An  exampU'  uf  iliflusiou  by  mai'iiie  currents  is  fumtshed  bv  thi*  oecfir* 
T^nce  iif  thi*  CV)coa-nut  Palm  fringmg  the  islands  of  the  pAcihc ;  and  il  b 
proluihle  that  the  mixed  veg't^tatiiju  of  many  i^^land-s  i»  to  btr  •ccotuitad 
tor  in  part  by  such  cau.^e^    Marine  currents*  are  of  moH  importaisis©  whtn 
they  p*is9  along  coii«t»|  or  across  tracts  of  ocean  in  i^ituilar  lutitudt^a — m^Ii 
as  tliat  part  of  tbe  (rLLlf-^treatn  rnimiog  in  tlie  Mt'\iran  Galf,  tli«)  M^^H 
rents  running  from  Mndeim  to  the  Canariedf  fmm  the  Inst  to  S«^Qi^^^^| 
the  cast-to-west  current  of  the  Society  Islands,  &c,     Rivt'rs  will  aJ^S^™ 
mo*t  iDtiueiitiftl  when  they  How  from  the  ea«it  or  west*     Cum?iit!»  of  mar 
kind  pasHiufj  north  wank  or  anuthwanij^  are  h*MM  likely  U>  wjnvey  «sa«£i 
&c.  into  ft  suitable  fliniate  for  their  natundi/atirm, 

The  winds  do  not  appear  to  he  very  iutiueutial  in  tmn-nortiiicr  FliAOr- 
fOgamo 08  plants ;  but  tlie  cosmopolitan  distribution  ri  |.>tA:i^AuuA 

iiat  lea^t  piirtially  attributable  to  the  facility  with  v,  ir  mloo- 

scopic  i pores  are  carried  away  by  current*  of  air, 

loeberi^s  probably  have  oome  share  in  diffiifdn^  plants,  since  thief  m 
of^'U  found  load^^d  ^ith  masses  of  earth  contaimng  ^eedft,  whieli  tiM^ 
occaaionally  cA^it  upon  strange  shores.  There  is  reason  to  belitfro  IImI 
this  kind  of  iulluHuce  was  far  more  actively  at  work  in  Nortli  Ktirope  Id 
the  geolu<,'ical  pt^nod  preceding  the  prc-Mint 

Tbo  irausport  by  animals  takes  place  partly  throufrh  migratinft  hird% 
partly  by  quadrupi^d^  which  have  wandermir  babiin,  Ainoiig  blnlar  BiaBf 
of  the  omnivnrou?^  kinds  (for  instance  the  Tbru^li  !*>  frcim  Dorw 

to  south  in  autiimn,  at  the  time  when  berries  nnd 
and  tb*?y  often  void  the  seedi^  of  tbe^e  fruits*  ii.,<.  ' 

whichi  bke  the  northern  Reindeers  and  the  Ilu0ulw*<<  / 
travel  from  place  to  place  in  troops  in  wearch  of  fth,,.  .  _; 
carry  seed^  and  fruits  ad Hl* ring  to  their  fur  into  new  locaiitt^ta     FlodtamC 
aniimd^  traui^^xjrtud  through  human  agency  become  more  fruitfill  iomuas 
of  this  influence. 

915.  Aniraals  may  likewise  grealiy  affect  regetatioii  id  U^  wmy 
of  limitation.  The  invasion  of  a  region  by  tlocks  of  gramiaivomiia 
quodrupods,  the  &uddeii  appearance  of  plagues  of  locusts  or  any 
other  of  the  numerous  insect  enemies  of  vegetable  life,  may  i^uttr 
change  the  character  of  the  vegetation  of  a  district,  somewhat  in  the 
iiiAZinetr  in  wUeh  a  totally  diilercut  aaaemblsge  of  pU&tB  ^ringa  n^ 


idls  ars  rip«!^ 
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on  tho  ground  cleared  by  burning  the  primsDval  forests  of  South 
America. 

Effects  of  Human  Interferenee. 

91 G.  The  results  of  tho  activity  of  man  display  themselves  in  both 
extensions  and  limitations  of  the  distribution  of  species. 

From  the  time  of  the  earliest  migrations  of  the  human  race,  cer- 
tain plants  must  have  born  in  a  condition  of  constantly  increasing 
diffusion.  The  native  countries  of  our  Cereal  grains  are  not  satis- 
factorily known :  they  have  been  or  are  cultivated  wherever  thej 
will  grow  in  Europe  and  the  adjoining  parts  of  the  other  continents. 
Doubtless  many  of  what  we  call  weeds  have  shared  in  the  transport 
of  the  seeds  of  useful  plants,  having  been  either  mixed  with  them  or 
accidentally  adherent  to  the  clothes,  goods,  or  domesticated  animals 
of  the  wandering  races. 

Transport  of  this  kind  would  be  still  more  active  as  agriculture 
extended ;  and  wars,  the  improvement  of  navigation,  the  discovery  of 
tho  New  World,  and  countless  minor  events  contributed  to  increase 
the  interchange  of  the  natural  products  of  different  regions,  either 
intentionally  or  by  accident. 

Systematic  cultivation  of  land  is  peculiarly  favourable  to  the  io- 
tcrmixture  of  new  elements  in  the  floras  of  particular  regions,  from 
the  fact  that  sfrdii  of  many  varieties  of  useful  plants  are  constantly 
imported  from  climates  where  they  ripen  better  or  can  be  kept  more 
easily  at  a  higher  standard  of  excellence. 

C'lover-8eed,  for  iD8taDC<\  is  laifrolT  imported  into  Britain  from  France 
and  ( Germany ;  many  of  the  we<*ds  of  our  arable  lands  have  doubtless  been 
intHHluoed  with  foreipi  seed,  such  as  Adonis  oulumHolisj  Veronica  BuX" 
baumii^  Paparer  sommfentm^  &c.  Ballast-heaps  at  8ea-{)ort8,  where  vessels 
returning  home  from  foreifm  countries  discnarge  their  ballast,  have  be- 
cinuo  fn^iuent  sources  of  new  importations ;  and  merchandise,  such  as 
cotton,  but  especially  seeds,  fruits,  dye-stuffs,  &c.,  often  contains  seeds  of 
plaiitit,  some  of  which  now  and  thfn' acquire  a  footinfr. 

Horticulture  is  so  evidently  one  of  the  most  important  influences  in 
the  ditfusion  of  plants,  that  it  is  scarcely  requisite  to  dwell  upon  it 

9\H.  On  the  other  hand,  human  industry  has  a  great  tendency 
to  exterminate  particular  forms  of  vegetation,  or,  at  least,  to  greatly 
affect  their  relative  predominance  in  a  given  region.  Tho  destruction 
of  forests  for  the  purpos<*  of  clearing  land  for  cultivation  changes 
the  whole  face  of  vegetation,  and  even,  to  some  extent,  affects  the 
local  climate. 

InManres  of  change  of  this  kind  might  be  furnished  from  almost  every 
part  of  the  globe.  Pkorth  Kurope  was  clothed  in  early  times  of  the  pre- 
sent period  with  dense  forests,  long  since  cleared  away  to  give  place  to 
cultivated  plants  and  a  multitude  of  wild  plants  suited  to  the  diflerent 
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conditions  of  the  aoil.    The  forests  of  North  America  are,  in  like  ; 
diAappearing  hr  degrees  under  the  hand  of  mmn. 

Tfle  change  u  not  merely  one  kept  up  hy  a  continual  efibrt  of  cult]ir»» 
tion  ;  tht5  orii^nal  vegetation  does  not  nlwaya  reeatabliah  itaelf  wh»tii  i^ 
reifiun  i^  diiaerted.     New  kind:*  of  pl<inU  Hpread  over  the  clearpd  graujti 
anti  n&w  nniiual  inhjibitiuit^  com«  to  check  the  efforts  of  tb«9  old  foroitej 
renew  them^lvofl* 

Sect  2,  Ikflfbhgb  of  tbx  Laws  of  BsvBLOPicBirT  of  Pi 

91  IK  If  wo  leave  out  of  Yiew  the  question  of  the  orig:m  or 
of  plan  Is,  ttitsre  is  no  reason  why  any  given  species  should  not  ezwt 
in  all  pbcea  where  the  climate  b  suitable. 

Somn  kinds  of  plante  iire,  inde*.*d,  very  widely  spread  over  the  surfinoe  of 
the  gl^diii.  l>r*  IliMiker  hiu  oniiniemted  upwards  of  30  species  of  Fl«7Wer- 
ing  plants  commou  to  Northern  Europe  and  the  Antarctic  regionjk  A 
considtTflble  tiumhi'r  of  North- Knropean  species  extend  round  the  glob* 
in  northern  latitudoa,  in  the  cotdt*r  parts  of  North  America  and  Adftt 
Not  a  few  of  our  plants  occur  aUo  on  ihe  Himalayan  MounUius,  i^p»- 
tMum  tetrafjonmn^  a  British  species,  is  found  in  Canada  and  in  Tierra  dtfl 
Fuego.  Our  white  Hedge -Con  volvuliiSp  with  some  othio^  }>- -  i^  -  "mii^ 
occurs  in  the  (lalapagoa  Islands.     Many  of  the  Falkland  nati 

are  met  with  also  in  Iceland.  Haittafffj  rnarUima^  a  commi>n  h.  ^  .-.  .-  itUot 
with  nn,  is  found  at  the  Cape  of  Good  Hope  and  at  the  southern  cxti^mity 
of  America. 

920.  Inatanoes,  however,  of  such  cosmopolitan  planta  are  exo^ 
tions  to  the  rule,  and  the  majontj  of  the  plants  occurring  over  wide 
extents  of  the  globe  present  characters  which  facilitate  thair  dif- 
fusion by  natural  or  artificial  influences. 

The  plants  (Phanerogamia)  occupying  even  oae-third  of  the  tsiirtli*a  tor* 
fibee  are  hut  a  smuU  fraction  of  known  plants.  Many  of  these  are  aqoatk  m 
subaauatic  plants ;  and  a  considerable  numh«*r  belong  t«>  th»*  lUt  of  wc^ 
whicu  accompany  mani  growing  in  cultivated  land  or  rubhisli  Ac, ;  fifw 
or  no  woody  plautH  occur  in  the  lists  hitherto  published. 

921.  It  is  observable  tbfit  those  cosmopolitan  f^pccics  which  ooeor 
widely  spread  over  two  continents  are  found  also  in  the  adjaoeiit 
islands. 

The  arctic  plants  occnrring  in  the  contitn?nts  of  the  Old  and  N«w 
World  arc  found  also  in  the  Faroes,  Iceland,  and  the  Aleutian  Islaiida. 

922.  On  the  other  hand,  certain  plants  oceur  only  withia  rerf 
narrow  limits  ;  this  is  the  case  with  many  continental  special,  bat 
more  particularly  with  insular  planta. 

St  Helena^  Kerguelen^s  Island,  Tristan  d\\canha,  Madoiraf  he.  1iav«,  or 
once  hadf  peculiar  species  ;  the  areitipelairos  of  the  Canariris  '  '  T  il^ 
piigoa  have  spi-iinn  poculiar  even  to  particular  islands;  »  thm 

Capo  of  GaoA  Hope,  certain  regions  of  the  AndM,  Ac  |io«iH'ji)«  n^t^^m 
strictly  limited  to  those  regions. 

923.  The  floras  of  many  blanda  which 
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include,  besides,  a  greater  number  of  species  common  to  the  islands 
and  the  nearest  continents,  or  other  islands,  or  both. 

Of  072  species  of  Phau«'roji^nna  and  Ferns  occurring  in  Madeira,  85 
only  are  wculiar,  and  480  occur  also  in  Europe.  The  Azores  have  280 
out  of  42o  iu  common  with  Madeira.  The  (Janaries  and  Madeira  haye 
JJ12  r»pecies  in  common,  Mad*»ira  and  Gibraltar  170  in  common.  Great 
Brit  am  has  no  species  of  Howering  plant  peculiar  to  it:  some  of  its 
plants  art*  i-oinmon  in  Central  Europe,  others  in  Western  Europe  ;  others, 
a^ain,  exttnid  through  the  Faroes,  Iceland,  North  Europe,  and  North 
Asia  and  America. 

924.  Generally  speaking,  the  species  of  plants  of  a  continent  are 
found  most  abundantly  over  a  particular  more  or  le^s  exti^nsive  tract, 
growing  scarcer,  more  or  less  suddenly,  at  the  margins  of  this  space. 
Such  a  space,  called  the  arta  of  distribution  of  the  s{>ecies,  in  these 
cases  exhibits  a  cantre  or  point  of  greatest  intensity  of  occurrence. 

1)::.').  Tlie  an'us  of  many  plants  extend  not  only  over  continents, 
but  over  detached  islands,  and  even  to  other  continents.  In  many 
instances  species  are  si)read  interruptedly  over  their  area,  as  is  the 
case  with  the  alpine  plants  common  to  Norway,  Scotland,  and  the 
Aljw,  &c. 

t)2().  It  is  usual  to  find  the  maximum  of  a  species  in  one  countr}*, 
fonning  a  single  centre  ;  and  this  same  species  does  not  recur  again 
with  a  centre  in  a  distant  H]>ot  with  a  similar  climate  and  soil.  But 
reprrsentaUvf  apecUs  of  the  same  genus  occur  not  unfrequently  under 
sucli  circumstances ;  an<l  this  is  still  more  the  case  with  genera  of 
jKirticular  Orders,  sometimes  also  with  Orders  of  like  habit. 

Thus,  the  Violets  of  Eun>{H>  and  those  of  North  America  are  distinct; 
X\\v  dwarf  Palm,  Chamttrvp*  humUiH^  of  Europe,  ia  represeuted  by  C. 
Ptilmftto  in  North  America.  The  Ilt^aths  {Erica)  of  Europe  an»  repre- 
s«utod  by  diffen'Ut  8peci*»s  at  the  ('a|)e  of  (1(mk1  Hope.  The  East  and 
Wfst  Indies  and  Amca  have  th«'ir  peculiar  Palma4*ea»,  Zingiberace«, 
Marantacen'.  i*^'r.  The  succulfnt  Cactactw  of  Central  America  represent 
the  flt'shv  Euphorbiaceas  Asclt^piadaceo*,  and  Mes<'mbryanthai*eie  of 
Africa.  Th»»  Cape  Heaths  an*  n'i>n»sent«Hi  in  Australia  by  Enacridaceas, 
a*s<K-iat«Ml  in  like  manner  with  Myrtacew  and  Protfjiceaj.  The  Urs  of 
the  S4>uthcni  hemisphere  belong  to  genera  distinct  from  those  of  the 
uorthrni  hemisphere,  &c. 

?>27.  Tl»e  evident  absence  of  a  constant  relation  between  the 
existence  of  certain  climatal  cimditions,  and  the  occurrence  of  par- 
ticular s]HHMes  of  plants — still  more,  the  existi^nce  of  limited  artoM 
of  distribution,  often  exhibiting  ctntrcs  of  greatest  abundance — have 
led  to  tht*  su])iH)Mtion  that  the  individual  species  of  plants  have  been 
cn*:ited  at  jwirticular  centres,  whence  they  have  spread  themseWet 
over  more  or  less  extensive  tracts,  in  the  course  of  their  cxfenaoD 
biHn>niing  intermixed  with  other  species,  and  thus  producing  complex 
assemblages. 

2r 
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Tho  spreAdiii|2f  of  wliat  are  called  social  plants,  aucH  a»  pftsti 
Furze,  variouB  forest-treee,  ttc,  illustrates  the  facility  with  which 
plants  extend  themselves  over  new  j^und.  The  Afmcfmrin^  a  Nartl? 
Ainericaii  waier-plaat,  has  been  dilfu^  all  over  Eag-land  within  tht*  la^ 
ten  years.  The  difliiaion  of  certain  plants  is  also  greatly  dejiendent  on 
the  success  of  some  plants  over  others  in  the  struggle  for  exit^tenoc  whidi 
is  ever  going  on  in  nature.  It  does  not  follow  that  the  ^vild  plants  in  any 
given  area  are  thoso  which  are  best  adapted  for  that  aituation.  They  aiv 
often  the  weakest,  and  are  overpowenxi  hy  other  plants*.  In  this  wij 
native  vegetation  constantly  pets  extenninated  by  foreign  intrudera. 

928.  In  this  hypothesis,  it  is  ud important  whether  we  iznflgin#  s 
single  plant  (or  pair  of  dicocions  plants)  or  a  more  or  less  ea^teasifie 
assemblage^  of  individuals  to  have  beon  created  on  the  aazoe  ipoC 
This  is  a  question  impossible  to  be  solved  by  science. 

Some  authors  believe  that  species  have  been  created  at  majky  potnli 
where  the  conditions  were  fitting,  explaining  in  this  way  the  interrupted 
areas  of  certain  plants, 

029.  Tho  facts  revealed  by  Geology,  as  well  as  by  Botany  itaeU^ 
tend  to  prove  that  the  creation  of  spocies  has  been  not  simultaiieooa^ 
but  succtsnive,  in  diiierent  geological  periods.  Not  only  do  wo  fbnA 
fossil  plnnts  different  from  li\dQg  vegetation  in  the  older  formationSy 
but  those  beds  immediately  preceding  the  present  surface  of  th« 
earth  cont^n  not  only  remains  of  animals  of  existing  species,  bat 
fossil  plants  closely  resembling,  if  not  identical  with,  existing  plaoU. 

930.  Numerous  cases  of  scattered  distribution  of  existiit^  Toge* 
tation  cannot  be  explained  by  reference  to  existing  influences,  piidi 
m  transport  &c.  (§§  914,  yi6)»  Thus  species  with  larg«  ^eeds  glOW 
in  countries  between  which  exist  apparently  insuperable  obstriKiiooi 
to  transport;  many  speeiea  are  common  solely  to  the  tops  nf  Tuy 
distant  mountains ;  many  widely  diBtributed  ai^uatic  plants  prodoee 
seeds  which  sink  to  the  bott«jm  of  the  water  when  ripts,  &p 

Again,  species  are  wanting  in  regions  so  well  adir  hair 

existence  that,  when  artificially  introduced,  they  estabh  - 1  IfM 

like  natives.  Certain  countries,  separattMl  by  broad  i>oc«Q»*  hsfi! 
more  species  in  common  than  either  the  dist^mco  or  nature  of  their 
climate  would  render  probable  under  ordinary  circnmstanocs ;  whUe 
contiguous  countries,  with  similar  climates,  sometimes  present  very 
different  species, 

Hume  oonntiies  are  remarkable  for  a  great  number  of  spocicA  in  ■ 
^Ten  area,  others  for  paucity  of  species. 

Lastly,  species  of  simple  structure  (Hushes,  Grassea,  4c.)  hmne  oII«d 
wide  niTige,  even  though  their  seeds  are  not  more  easy  of  tmnspoit 
than  usual,  while  others  of  higher  organ ijtatiun,  with  seeds  or  *  *' 
easily  tmnaportcd  (Coniposita?  «!:€.)»  often  occur  in  pcry 
areas. 

931.  To  sum  up  these  statements,  the  ocoummee  uf  uacb 
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as  a  general  role,  in  one  region  rather  than  another,  their  abundance 
in  particukr  localities,  the  extension  and  especially  the  disjunction 
of  species  destitute  of  efficient  means  of  transport,  the  non-exten- 
sion, on  the  contrary,  of  specit's  possessing  seeds  easy  of  transport, 
certain  analogies  and  certain  differences  between  the  floras  of  several 
countries,  and  their  relative  richness  in  distinct  forms — all  these 
ini{)ortant  phenomena  are  inexplicable  by  causes  now  in  aotive 
operation :  and  we  are  consequently  led  to  seek  their  solution  by 
the  aid  of  geological  inqiiiries. 

Kdward  Forbes  was  the  first  to  open  this  line  of  inaniry,  in  a  most 
acute  and  imrenious  EssAy  on  the  Origin  of  the  existing  Flora  of  Britain. 
Ih*.  Ilookur  hsA  pursued  the  same  line  of  reasoning  in  his  inquiries  into 
the  botanical  geography  of  the  southern  hemiipheie. 

Seet  3.  Geological  IxPLUurcis. 

932.  Xaitural  Science  is  incajMible  of  elucidating  the  actual  origin 
or  creation  of  organic  beings :  but  it  seeks  to  trace  up,  as  nearly  as 
possible,  to  the  earliest  periods  the  phenomena  exhibited  by  created 
things  or  beings ;  and  the  botanist  seeks,  by  geographical  and  geolo- 
gical in(|uirieH,  to  discover  the  probable  aboriginal  localities  of  speoiet 
of  plants. 

It  in  inipoiwible  to  say  in  what  part  of  the  fflobe  plants  first  appeared. 
Pn>l>ahly  tliev  »rrew  on' lands  now  submerged  Deueath  the  ocean,  or,  still 
more  lik'rly.  they  were  periiihable  aquatic  plants  which  have  left  no  trace 
of  thfir  ekinU^nce.  Geology  t«>ache8  that  the  dry  land  of  the  fflobe  has 
btH'u  HucccMdvelv  elevattnl  and  depn>»^  below  the  surface  of  the  sea  at 
vuritms  epochs  Pince  plants  wer<>  tirnt  created  ;  hence  there  have  existed 
8uc(VAr(ive  and  variaule  ct-ntres  of  <Teation.  There  may  have  existed 
meam*  of  communication  U'tw**en  different  centres,  so  that  species  may 
have  passed  over  from  one  to  another,  and  in  this  way  survived  in  a  new 
locality  the  dentruction  of  their  birthplace. 

iKi3.  S|HH^ies  have  made  their  appearance  successively  during 
diflV*rent  geological  epochs,  and  have  had  more  or  lens  extended 
duration. 

Probably  most  of  our  existing  species  date  from  an  epoch  anterior 
to  that  at  which  the  existing  continents  acquired  their  present  con- 
tiguration. 

Tht»y  may  have  spread  ^-idcly  in  ancient  timw,  and  their  area 
may  have  bctn  broken  up  sul>siM|uently  by  obstacles  now  insur- 
mountable. They  may  have  been  transported  in  past  ages  by  causes 
not  now  in  oiM»nition. 

Thus  the  disjunction  of  ct-rtain  alpine  and  arctic  species,  that  of  aquatic 
or  iimrsh-))lant!«  in  distant  cniintrieH,  that  of  large-seetled  plants  in  islands 
and  nioD*  or  W^  distant  c-mtinentM.  uiav  W  explain(\l  by  their  antiquity 
or  fonnt-r  wide  ditfui^iou,  a-t  well  as  I)y  supposing  creation  at  various 
points. 
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934.  The  species  at  present  confined  within  small  areas,  in  spite 
of  means  of  transport  or  continuity  of  land  and  suitable  climate, 
would  appear  to  be  those  of  most  recent  creation  ;  that  is,  they  seem 
to  have  originated  since  the  existing  continents  were  formed.  Widely 
spread  species  which  are  difficult  of  transport  are  probably  the  most 
ancient. 

935.  In  the  comparison  of  successiye  geological  formations,  it  ap- 
pears that  tiie  earliest  plants  were  chiefly  species  of  simple  organiza- 
tion and  few  in  number — and  that  by  degrees  more  highly  organized 
plants  were  added  and  replaced  many  of  the  earlier  ones,  which 
perished.  In  existing  vegetation  the  simpler  kinds  seem  to  be  the 
most  ancient,  and  those  of  more  complex  structure  more  recent, 
judging  from  the  wider  diflfusion  of  the  former  than  the  latter. 

Ligneous  plants  established  themselves  in  northern  and  temperate 
countries  at  an  epoch  when  the  climate  must  have  been  more  humid  and 
more  cloudy  than  at  present.  At  the  present  time,  regions  in  the  South 
of  Europe,  North  Africa,  the  Canaries,  the  Southern  United  States,  and 
elsewhere,  once  cleared  and  exposed  to  the  influence  of  the  sun,  do  not 
become  clothed  again  by  forests  such  as  thay  possessed  formerly.  Coni- 
ferje  and  Amentaceous  plants,  which  fonn  ttechief  constituents  of  forests 
in  these  rejrions,  are  Phaneroganiia  of  low  organization.  Their  probable 
antiquitVi  judging  from  their  occurrence  in  masses  in  certain  countries, 
conflrms  the  ^-iew  that  existing  species  are  of  unequal  antiquity,  and  that 
the  older  species  are  of  lower  type. 

936.  The  facts  of  existing  Botanical  Geography  are  in  general 
clear  and  concordant,  if  we  suppose  that  the  most  ancient  species 
of  Phanerogamia  are,  first  the  majority  of  plants  either  aquatic  or 
loving  moisture,  then  many  northern  and  alpine  plants  and  most 
of  the  trees  of  our  temperate  regions — and  if  we  suppose  at  the  same 
time  that  the  most  recent  species  occur  principally  among  the  plants 
of  warm  regions,  among  the  Dicotyledons  with  an  inferior  ovary  and 
a  monopetalous  corolla  (such  as  CompositiB,  Dipsaceae,  Campanulacese 
&c.)  and  among  the  other  Phanerogamia  with  structure  complicated 
in  other  respects  (such  as  Orchidacea),  Palmacese,  Apocynacea},  Aflcle- 
piadaceae,  Cucurbitaceaj,  Passifloraceae,  Begoniaceaj,  &c.). 

The  considerations  stated  in  this  Section  are  derived,  with  slight  modi- 
fications, from  the  '  G^ographie  Botauiqiie  *  of  Alph.  lie  CandoUe,  a  most 
important  general  work  on  this  subject,  which  should  be  studied  bv  all 
those  who  are  interested  in  these  questions. 
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BOTANICAL  GEOORAPIIY. 

Sect  L  T)i«THifltmox  or  FuFts  is  Clihatal  ZoyEs  setwbb]!  na 
Kat'ATOR  jurn  tek  Polbb. 

937-  Tho  description  of  thf  artuul  civtulitiona  of  Tegetation  on  the 
surfnct^  of  the  globe  is  a  suhjcct  embracing  a  vast  amount  of  facts » 
wliich  art*  not  only  eupnblc  of  boing  con  side  rwl  under  many  dilTorent 
points  of  view,  but  in  tunny  rt?ftpoi^t«off*^r  iit  pn^sent  only  feigmenUry 
mftt€*nab  for  wtiibliiihing  prinriphss*  In  tho  present  work,  where 
only  a  1imit4^d  space  can  b**  iillott^d  to  this  d**piirtnieut,  it  is  neoeswiry 
to  confine  ountelves  to  n  ft*w  of  the  jirinoipal  generalizations,  caJeu- 
Ifttfid  to  jctve  an  innight  into  thr*  chjirActcrs  of  the  study,  hut  con- 
liBiMdly  very  imperfect  ns  ntprescntatinns  of  the  natural  phenomena 
with  which  it  deaU* 

938.  la  the  pri'cedir*^  Chnpter  we  have  9evn  that  climate  has  & 
most  importiuil  intlutni-e  nf>tm  vej^etatii'ii ;  and  proceeding  on  this 
ground,  it  in  i>o!t5ihle  to  ]  Htirfaci^  into  climatal  xonesi,  witiiin 
which  a  certrtin  nvinigr  r  of  vet^ctation  exijnta.  But  mero 
trmpeniturtT  in  but  nne  of  tho  inrtucncc© ;  nnd  it  is  evident  thrtt  many 
divrmt*  mnditions  nmut  r\i«t  within  ftiich  climatal  xones»  depi^ndent 
upon  the  other  influenocK  above  referred  to  (§§  1X^7-1>12).  llmre, 
althou*rh  the  genprul  viewg  afforded  by  marking  out  climatal  rogion» 
an>  uneful  to  the  brginuer*  it  U  neeewanry  to  bear  in  mind  that  they 
ftr»  «»8€*ntiaUy  fcupcrflcial.  In  Meyen*«  »nb<li vision  of  the  jelotio,  the 
tQfDCt  wens  defined  by  jiardleli*  of  latitude  ;  but  the  distribution  of 
teiDp«ratun%  the  chief  ag«tit  bcire  ngarded,  is  00  irrelative  to  the 
{>araUel?(,  e»|)eeia|}y  in  the  norlliflni  ||«imfp|iere,that  we  havo  moditteil 
ibflll  by  infih^rmal  line*  *  1  trom  Dovea  map«.  The  isotherm jh 
mSMtoi  tre  moatly  annvr  vUurea ;  but  in  defining  the  Arctic 
r^ons  it  bus  tppetred  more  lUitlEnil  to  take  the  Hue  indicating 
an  equal  t«inperttiti^  in  the  months  of  September  and  July. 

939.  In  tho  following  immmary  the  namee  of  Meyen>  r/me*  are 
retained  ;  the  peculiar  limitation  bj  iaothennal  lines  in  indicated  for 
each  tone. 

L  Tkt  EjmioHml  Zone. 

This  sooe.  n^  Umrtrtl  W  n<,  eompn^Hi^ndfl  but  a  eoninamtifely  small 


AMcft.    n 

the  larger  , 

prepoodetir 

tinea  is  ihtj  difL*cTi 

70^3  Fhhr*  00  ee^ 


ii  iiv.^  I 

1  in  thf^ 


^  miUt  dt'nOoptHl  in  the  Oldy  ctneelaUy  in 

h^-niiftl  timiv  it  will  tw*  ohmi^nA  ilso  that 
I  h  jiid*'  of  t '  r,  fftnco  the 

1  rnijrpbrit'  <i  i»othr>rmal 

*}) i^'»iln^'n«»  of 

M.M\  \>-  ip*f)c»Hi  that  in 
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Africa^  aa  well  as  in  HiDdoi^tflii,  and  in  the  Indian  fticbipeliig^,  tlier» 
exist  between  theBe  line«h  circumscribed  regions  in  wMcli  the  ansiiai 
isotbenna  naa  to  81^*5  FaUr* 

The  charactpristica  of  this  zone  are  marked  bv  the  exti^me  luxnmncie 
of  vegetatioD,  from  Ibe  grt-at  heat|  together  with  the  abimdAnt  moistiix^ 
The  trimka  of  the  trend  attain  enormoui^  diameter  ;  the  floweiv  liATe  mem 
brilliant  colours ;  and  not  only  i^  the  earth  clothed  most  profiuel^r  witl 
numberless  forma  of  plants^  but  the  trees  are  overgrown  by  OrcJii^ 
AK)id.^,  Bromeliact'aii,  and  Ferns,  and  matted  together  by  lAOHtm^  cv 
g^gantie  rope-like  woody  climljers;  so  that  the  pnfnterat foretU  ipnmaA 
such  a  deuBe  mass  of  vegetatioji  a^  to  be  almost  impenetrable,  erea  I* 
the  explorer  who  adviwc&s  axt?  in  hand.  The  Falma^  the  Banana  tiibt 
(MusaceiB),  arbt^reacent  Gras>8e8,  Pandauu^,  Seitaniinei©,  and  Orchids* 
are  very  striking  features ;  the  Fig-trees  of  most  varied  kinds,  the  Silk* 
Cotton-treea  (Bk}mbaf'efle)abo  abound  both  in  the  Old  and  New  World* ; 
the  Cie&Rlpima*,  Malpigbiaceaj,  Anacardiw,  Swieteniio,  Anoneft%  Berthol* 
letiae,  and  Lec>^thidea?  especially  mark  the  forests  of  America  ;  the  Sapiii* 
daceee,  Carvotie,  ArtiHmrpi,  Store  ulife*  Ebenaeeis,  MeliaceiB,  LamiiieKy 
&c.  those  of  the  Old  World.  In  this  Jtone  al#o,  in  the  Indian  atrblpi- 
lago«  oceurs  the  mo^t  remarkable  of  Ihe  Hhizanthj^t  the  gigantic  pannlt 
MqffleMa,  with  its  Mowers  -i  fe^t  in  diameter;  while  in  America  thia  It 
almost  rivallnd  by  the  Vict<»rin  Watt'r-lily,  and  the  Anstnl«K*ljiaft  with 
their  enormous  helmet-like  flowera—^aid/ indeed,  to  be  worn  in  s^cvt  m 
cap  by  the  Indian  boys. 

Kich  as  the  Yegetation  of  thia  zone  is  in  general,  we  find  within  Ifca 
limits  some  of  the  poorest  trart*  upon  the  globe — najiielVt  whi^re  w«t«r  it 
wanting.  The  African  desert  and  a  i>ortion  of  .Vrabiaare  the  mii8l  utrikiiy 
exa!iipli»8 ;  but  the  Uanos  of  VeneziieU  an?  scarcely  leaa  parched  and  Ufi^ 
less  during  the  dry  season,  and  in  the  rainy  season  present  only  graai^ 
plains  like  the  steppes  of  Central  Asia,  The  poverty  of  lh*««}  trart^^  ml 
accounted  for  by  tneir  peculiar  position,  cutting  them  off  from  the  in* 
fluenoe  of  moist  currenta  of  air,  tneir  nattual  waterleja  condittoa  bei^  \  ' 
course  depndent  on  the  geological  changes  which  gave  tbam  tbair  ^ 
sent  conBguration. 

2.  The  Tropieal  Ztmu, 

The«e  extend^  in  the  north  and  south  hemispheres,  from  the  booodaric 
of  the  equatorial  zone,  at  the  isotherms  of  7^*8  Fahr.^  to  tha  iaotb^nna  of  | 
72^5  Fahr.  Taken  altogether,  the  characteristics  of  these  lonea,  aa  tnigiit 
be  expected,  are  closely  allied  to  those  of  the  precseding.  Rio  do  JanSlO 
and  Canton  are  cited  ij  Meyen  as  instances  of  this  reaemblance  ;  PalBi« 
Bananas,  Canuete,  Meliaceee,  Anonea?,  and  Sapindacen  nrevail  (in  btiaisd 
districts)  here,  and  Orchids,  Pothoa-like  plant*,  and  LianrK  aboQmL 
The  Tree-Fems,  the  Fepper-planta,  Melastomaceaa,  «t      '  li? 

however,  become  more  prominent  here,  and  ^Tve  a'* 
ters;  and  it  is  stated  that,  in  those  zones,  the  foruaL'i  rAiubit 
paraaitee  and  more  underwood  That  p<irtion  of  tha  westeiti  coaat  oi 
boutb  America  lying  within  the  south  tropieal  lono  liornia  an  agoapllon 
to  the  general  rule  of  luxuriance  of  yegetAtioil|  aa  doci  thd  Inlaiid  iBSl 
of  Africa  bordering  on  the  equatorial  sono. 


DISTBIBirnON  OF  PLA1IT8  IF  SailJH*  kt^^a 

3.  Th€  JSubircpicai  Zomm. 

Tbc^e  tit  bottnded  oo  the  dquatoiial  »ide  hj  the  annual  botherm  of 
72°*5  Fahr.y  and  towards  the  pol6«  hy  the  iaoUienna  of  68^  Fahr.  The 
countriei  Ijinff  within  theee  enjoy  the  most  deliffhtM  cHniato^  tm  the 
globe.  Thoupii  the  mimmer  heat  nevef  ngm  to  the  intense  heat  of  the 
torrid  zouc^  it  nuffioea  to  ripen  moat  of  the  tropical  feiiit*;  while  the 
winten  are  so  mild  that  vei^retatioti  h  nexer  arretted.  Palma  and  Bananas 
are  itiU  met  with  in  the  plains,  juid  arborescent  Graaeee  form  a  feature  of 
the  landflcrae,  both  in  America  and  Aaa;  but  the  most  itriking  chanicter 
oltheie  legioiui  ia  formed  bj  the  abundance  of  forest  treea  having  broadi 
leathei^f  and  ahimng  leAves,  auch  aa  the  Magn^^liaa  and  the  Lauiac«tt| 
andalaoaftheplantaoftheMjrtJelxibe.  Prot^oetty  Acadaa,  and  Haathi 
attain  their  maximom  derelopment 

4  n^  Warfner  Ttrnptra^  Ztmm, 

Equatorial  bonndarieey  the  annual  i»otherma  of  68^  Fahr , :  polar  boim- 
darieSy  the  isotherma  of  64-5  Fahr.  The  general  charactenatics  of  theae 
lonea  arise  from  the  combinatioo  of  the  «hming,  leathery-leaved  treea 
of  the  subtropical  aone«  with  the  forest  tmes  wmch  we  find  in  our  own 
country,  such  as  Onk%^  lleecheny  &c. ;  the  Palms  Tiniah ;  but  a  number  of 
handaome  '  i  >*hmh»  present  themselves,  and  Heaths,  Cisti^  and 

ahowy  Lt'|.  [  tants  are  very  abundant    Tne  coun  tries  lyin^  within 

these  icuiKw  I  u  H  H  tint  parts  of  the  plobe  differ  a  good  deal  in  their  Teg«- 
tHiOB.  and  we  msv  thojt^fore  enter  mto  mthcr  more  detail  here. 

In  uie  MeditomiJi''tin  rrp-ian  ^^^^*^>r^-,^  ^Ucotyledonous  trees  with  glossy 
leavea,  ahowy  shnilM>,  and  mhr  oloufsd  balbous  pUnts  ahouodT; 

Enm  ttrhm^n^  thi'  Ik?,  and  ti  ...    are  diaracteristic ;  the  Turkey, 

I  If  ^1  ITU  and  Cork  Oaku,  ttc  Chestnut,  the  Strawbeny-tree,  with  thi'  Cherrr- 
Liiurtd,  Lati  matin  UK,  and  romeffranate  mxe  fi^uent,  aa  are  also  tne 
Phillyrrn%  Hoiemarv^  Oleaoder,  £e. 

The  Vine  is  a  native  of  thia  iODep  and  b  aaJd  to  attain  a  diameter  of 
3  to  6  inehesi  ami  to  rltmb  to  the  top  of  the  highest  treee,  in  the  forests 
of  Mln^greliA  and  Imi^ntia.  Th«^  hmrr^m  tahleuuid  of  Ajda  falls  in  thia 
aone,  aa  does  Japan,  which  ha^  L^utlon*    In  America  are  found 

ahttoJaDce  of  Oaks  and  Pinea,  »>tt»  (such  as  the  Tulip- tTi«e),  a 

ntmiher  of  LegumiooQa  treea,  witn  cnnrny  ^sikx-ahnibs  and  gigantic 
Beeda;  the  Gleditadm  on  the  banka  of  the  Ohio  an  oveigreen,  w\ih 
elUbiQg  Bigncimie :  eveigteen  treea  hei»  eotreapoad  U>  thaee  of  Soothem 
Bwopa,  inteiiiiingled  in  the  §mm  with  0^  BeeelM,  Aah,  end  Ks- 

In  11^  iO«lb«nheaiiiptwra  thia  aoneincliidea  part  of  KewZeekiid  and 
Attalinll^  whOTei  agwni  e?ejnueen  tieea  ave  intanntxed  with  foteat^deee 
with  deeidnoitf  leavea;  ^ikmmf  Wmm  tkmad,  and  the  LegomfnosB  ind 
|fwtoee»an»weU] 


: 


in  South  Americnvthe  PtoipnaphiiTis  of  Hnsnoe  Ama  Ml  Inlkie  wo&i 
eepvcially  ehaKcteriesd  by  mhowanant  ( Ira^ea.  Bontheni  ChlH  lepreienti 
the  witin  timipawile  va^emibn  with  ite  einaium  fenets  of  Myrtaeenv 
Beechea,  and  Atnaaaffhiei  the  Fnchidn  to  ako  ffBiiwilwtoic  of  this  wfion- 
The  Chilian  Palm,  like  the  dwnrf  Fhlot  of  8onthini  Bonipe  and  the 
Palmetto  of  ^orth  Amerio%  Ibiaii  aa  ontlkr  tan  thn  anhtropjail 
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5.  The  CooUr  TemperaU  Zon^, 

Eqimtorial  boundftriesi  the  anDunl  tsotbeftnd  of  i54°'5  Fiklir. ;    7 
boundftries,  thp  iHoihernm  of  4P  Fiihn     The  espedid  chiinuTterbtit 
thea^^  zonen  are  the  forests  of  deriduouB  trees  with  mcon^icuotui  hlsmt> 
interniiojij^led  with   f^fnifd  OoniferSj  togrether  with    th«'    (irM»*pi«»tr, 
Here   the  trunks  of  the    tribes   are   oTorjrrown  onlj  with    Mn<^0«^M 
Lichens  ;  the  I!one\ suckle,  the  Ivy,  and  the  Hop  are  the  ^mly  imp  »r*  * 
rliiTil>er9,  very  differeiit  from  the  LinnrM  of  the  tropic*.     Shrubs  u 
frequent,  but  they  mfkstly  loiie  their  leave*  in  winter,  such  n 
Brttinhies,  Viburna,  &c,     The  soeinl  Dwarf-gntssea  on  p:**  ^ 
the  Sedges,  CottOD-^mia^es,  and  MoA'ies  of  wet  tfrotuxd,  c)i 
plainai  and  extensive  heaths  prevail  in  some  oiMricta.       i  ^. 
between  sutiinit^r  aod  wintHrisstron^^y  njarlted  in  the  aspect  of  ^ 
life :  the  trt^es  are  stripped  of  their  leave«»  the  herbs  die  dowti 
tiifta,  or  hide  theni,<ie!ve«  altoj^etheT  in  the  grotmd,  and  the  »n^ 
the  surface  of  the  plains  in  severe  weather;  but  the  wanntli  <>f 
which  brin«^  out  a  lively  and  varied  !*how  of  flowers,  is  »ui! 
to  ripen  the  seeds  of  nmnji  and  thus  annuals  are  more  iiu 
they  are  further  north. 

This  zone  is  not  represent»*d  in  Africa  or  in  the  South  Sea.     In  Sooli 
America  it  inclades  Patagonia. 


6.  7^  Subarctic  Ztme, 

Equatorial  houndary,  the  annual  ij^othemial  line  of  4P  FahT. ; 
boiindarj%  the  isotherrn  of  t3tT  o  Fahr.  for  the  month  of  8ept4*inbi'r 
southern  lM>itndary  of  this  zojiv'  in  the  northern  hemisphere  rorraipafidi 
pn^tty  nearly  ta  the  limit  of  distribution  of  the  Oak  in  Kur«>p6  and  tKtf 
east  eoa*»t  of  North  America,  the  northern  boundary  to  iho  limit  of  ikm 
diatribution  of  trees. 

The  strikio}^  chiiracteriMtic  of  this  xone  i».  indeed,  the  pred^nnitiaiice  of 
the  CnniferoiM  trees  in  the  woods^  ^ipvinff  place  northward  to  the  Vktt3k 
and  Alder,  and  irenerally  altematinff  with  WilJows  where  the  not!  ia 
moist.  Grt*en  paetur^w  oeeur  universally,  especially  adoni«d  with  ahowy 
flowering  herbs  m  the  eprinfr  aud  summer, 


7.   The  Arctic  Zomr, 

The  equatorial  boundary  u  the  ino therm  of  30**5  Fahr,  for  the  tnaiifbl 

Sept*'niher^  or  the  polar  ifmit  of  ar)>on'«cenl  vegetation  in  ' 
hrmifiphere ;  the  pohir  bcuiudary  i«  the  ijMitherm  of  41^   1 
month  of  July.     Thi*  viip^tiitionof  this  z.one  corT<**porMl .  r        i  *[   h.  . 
der^tand commonly  as  Alpine  shrnhm,  ron«ii*tir»jr  chiefly  (f  ju    -'t  ,»,   .i 
with  a  peculiwr  tortuoim  and  compact  hrthit  ol  growth,  h*ucli 
Kh(Nlod»Midra.  Androinedw,  the  dwarf  Hir»*b  and  Aldt^r,  tl 
and  dwarf  Willow,  with  a  v«ri»'ty  of  1ow-l  1 

mark  able  for   the  comparwHvely   larjfo  aijt*  }i4 

flowers.    Hedpe^  find  Cotton 'jfra^iftes  occur  inotm  ny ,  in  Homc  |unr4««  rn)vw  * 
cxt»*nsive  tracts;  but  the  gnujsy  pii^tur»«-«*  of  the  laat 
to  a  g^eat  extent  by  tract*  covereJ  with  Lichen*. 


roiri>41W 
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DUX&IBUTIOW  OF  PLAKTS  TH  ALtmiDES, 


8.   Tht  Polar  Zone. 
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Equntorial  boundiiry.  the  isotherra  of  4P  Fnhr.  for  the  niontb  of  July  j 
poliir  limit,  th<*  iji>ntherm  of  .Hti'^o  Fiilir.  for  the  same  month.  This  xnim 
if^  charftct*^rizp(l  bv  pn^sentingr,  in  tht*  four  to  six  weeks  of  aummtr,  an 
Alpiiio  ve^ot/itiou  ilt'void  of  even  abrub^iv  aiid  connfltiii^of  herbo^^eoua  per- 
pnnia]«  of  dwarf  habit,  such  as  Saxifimgea,  R-inunciili,  Pyrola%  PoteDu!U»y 
UryA»,  l>riibn, &c!,, and poisesnnff, moreover, certain  i^'Dith  (>ui'h as  Parrja, 
PhippHiii.iiud  others)  which^  altnough  tht'y  extend  iut^j  the  axclic  zon^iare 
not  in<'t  with  in  the  alpint*  ri'giunii  of  the  moiintiiin.^  uf  the  mitn>  southern 
pegionA.  In  Spitibergi^ni  the  number  of  Crj-ptoj^aniic  pifttitj  i.^  rcniarkiiblep 
th«  Lii'benii  alone  rquallinjr  the  Floworiiig^  plant*,  and  predotninatiiig 
even  in  mti^  us  wt«ll  il<!  number  of  sptyciea. 


Sect  2.  llm»ioirs  oi  ALStimi. 

940.  It  is  weO  known  thut  the  lofty  mountains  lyin^  within  the 
tropic^  exhibit  a  gradimtod  variation  of  ebaractcr  in  their  vegvtution, 
and  that  those  which  rise  above  the  limit  of  eternal  snow  displwy 
more  or  less  distinctly  marketl  regions,  representing  the  soncs  lying 
between  the  plains  at  the  foot  of  snoh  mountains^  and  the  etcmiii  ico 
of  the  polar  zone. 

Humboldt  divided  the  snrfaco  of  tnjpical  mountain*  into  three  »onc«, 
representing  the  tropical,  temperate,  luid  frigid  zones  of  the  globe, 
and  indicatod  the  principal  sulwlivisions  of  tlu^se  regions.  Meyen 
attempted  to  lay  down  a  more*  system  a  tie  representation  of  the  eon- 
ditions  in  question,  corresponding  to  his  dimion  of  the  t*arthV  surface 
into  soiies.  Great  difficulty  inl4'qK>se8  here  in  any  attempt  at  gene- 
rftluuitioii,  since  local  conditions,  arising  from  napcct,  nnd  conformation 
of  suffice,  cither  giving  morv  or  lv*9  of  prt?cipitous  character,  acoom- 
p«nied  by  sudden  changes,  or  producing  elevated  plains,  &c.,  cauM 
such  great  dilferenoea,  even  within  the  limits  of  single  mountain* 
systems*  that  no  absolute  rule  can  be  applied.  The  rules  laid  down 
l^  Mejtm  apply  pretty  well  to  his  zones  within  the  limits  of  Kuropo ; 
hut,  in  the  delineation  of  the  regions  of  altitude  of  greater  cxtrni, 
gn^at  variation  presents  itself  near  the  equator. 

041.  According  to  Kcyen's  view*,  the  snow-line,  beginning  at 
the  polar  zone,  rises  between  19«)0  und  2<)00  fci't  nbove  the  level  of 
tht^  sea,  and  in  the  e  ■"*■'-' ^!  fone  to  K'V.o^Hl  or  lB,6(M)fect;  and  he 
divides  the  regions  <  in  accordano<»  with  this,  raising  each 

regicm  between  19ih»  tun  _  hm>  f<M;^t  in  each  sone,  its  he  approaches 
iht  equator.  Kow  at  North  Cape,  which  lies  nearihe  polar  limit  '^f 
our  subarctic  tone,  and  in  Iceland,  which  is  ctossmI  Ijv  the  same  limit, 
Hkut  Uno  of  perpetaftl  soow  is  at  about  5^)0<1  feet ;  we  may  therefore 
take  this  tm  ^  snmw-line  of  the  ardie  »mf.  llie  equati>rial  limit  (ff 
the  subtretie  lOlM  fSdls  in  Southcm  Norway,  where  the  snow*line  is 
si  about  4000  feet ;  while  the  equAtorial  limit  of  our  eold  teuipemte 

2r5 
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zone  is  not  far  removed  from  the  Alps  and  Pyrenees^  where  the  enov*- 
line  riBes  to  6OQ0  feet  and  more,  lu  the  south  of  Spain,  lyio^  witlik 
the  warm  temperate  re^on,  snow  lies  in  isolated  patches  below  11,(R*0 
feet.  In  the  district  of  Siurra  Nevada,  which  i&  one  of  the  best-knowt 
of  the  mountains  of  this  zone,  m  regards  vegetation,  there  is  a  nb^ 
tropical  region  up  to  600  feet,  the  true  warm  temperate  vegirlatkai 
extends  up  to  about  4000  feet,  a  cold  temi>erate  Testation  fnm 
about  4U0U  to  0500  ;  the  vegetation  then  passes  into  a  oonditiott 
allied  to  the  subarctic,  but  without  trees,  and  characterijted  hj  olmb 
cf  a  similar  nature  to  tht^se  of  the  arctic  zone.  This  region  extends  ' 
to  8000  feet;  and  thoace  to  the  aummita  of  11,000  feet  there  u 
an  alpine  summer  vegetation  (snow  lying  for  eight  monthis  out  of  tlie 
twelve),  which,  again,  is  intermediate  in  character  between  those  of 
the  arctic  and  polar,  consisting  chiefly  of  i>erennial  herbs  like  tJb« 
latter,  but  presenting  a  formation  of  turfy  pasture  to  some  extmt  is 
the  warm  season.     In  the  Caucasus  the  snow-line  is  mneh  higher. 

In  the  Mibtropical  zone,  on  the  Peak  of  Teneriffe*  wf  fiiwi  thi 
vegetation  of  the  warm  temperate  nme  from  about  20^  h  »  t«l» 

a  representation  of  the  cold  temjierature  from  3ouO  tu  o\  leti  j 

at  about  8UOo  feet  the  climate  ia  subarctic.     This  muuti&ain  doei 
not  reach  the  snow -line. 

In  Mexico,  lyiuf^  in  our  tropical  zone,  the  lin^  arc  teap&^w^ 
shifted  up  in  about  the  same  ratio*  We  see  througbuut,  tfamt  i 
deviation  &om  Aloyen's  ratio,  in  the  tendency  of  the  colder  soooi  l» 
widen  out  ou  the  moimtaina  of  wanner  looes ;  but  this  b  pulijr 
owing  to  our  dindtng  the  zones  acoofding  to  temperattire,  moi  ool 
at' cording  to  latitude. 

If  we  attempt  to  lay  down  the  conditions  of  the  nioun taint  «l 
Asia  under  a  Kimihir  point  of  view,  wo  find  greater  deviatioos.  Hit 
mass  of  elevated  land  in  Central  A$ia  mixlifies  all  the  climatal  CM- 
ditions  very  much.  The  snow-lines  of  the  mountains  of  the  eoM* 
temi)erate  and  warm-temperate  zones  rii^e  to  1 4.0^-^0  feet ;  that  of  Iht 
Himalayas  to  18,000  feet  in  the  northern  purt^.  Our  data  soaredr 
snffice  for  the  illustnition  of  these  modified  condition**  «Tjd  thetelari 
we  have  confined  ourselves  to  a  limited  number  of  '  xplaned 

mono  tain -regions  of  the  OW  and  New  Worlds,  in  il  ^r  wnm  ot  J 

distribution  in  altitude  given  below.  fl 

9  2.  We  now  give  a  brief  sketch  of  the  chj\racteri»tJCJi  of  ll»  V 
different  regions  of  altitude,  as  classified  by  Hoyen  ;  snd  tn  thia  u 
subjoined  Meyen's  hypothetical  table,  from  his  *  Geogmpliy  of  I*Luita.* 
To  show  how  far  this  diveiiges  from  the  a^Huul  couditiunj*,  westilijgta 
Tablets,  construct^jd  for  Johnston's  *  Phj^icid  Atlas/  sliowiuif  the  cob- 
parntive  altitudes  of  the  characteristie  furmn  of  VL'{;^'^tatioii  vm  a 
niunhcT  of  mountains  where  they  have  been  can'fully  ob^vrTecL  Tba 
location  of  thede  mountains  in  the  various  sgnes  ni  ia  acoodtdaaca 
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with  our  isothermal  limitation,  and  not,  aa  ia  the  case  with  Meycn's 
limitation,  according  to  parallels  of  latitude.  The  elevationa  are  nlso 
merely  given  given  in  round  numbers. 

1.  Region  of  Palms  and  Banamu. 

Corresponding  to  the  equatorial  zone^  and  has  been  already  characterized 
under  that  head. 

2.  Region  of  Tree^Femg  and  Fig$, 

Corre^nding  to  the  tropical  zone.  The  genus  Ileus  is  most  prevalent 
in  th(»  elevated  forests  of  the  equatorial  zone  of  the  East  Indies,  giving 
them  a  remarkable  character  of  gloomy  grandeur  and  impervious  density. 

8.  Region  of  Lawreii  and  MyrUe$, 
Corresponding  to  the  subtropical  zone. 

4.  Region  of  Evergreen  Trem, 
Corresponding  to  the  warm  temperate  zone. 

5.  Region  of  Deeidmom  I\ree$, 

Com>j«pon(ling  to  the  cold  temperate  zone ;  but  thi»  reffion  seems  to  be 
absent  from  the  mountains  in  many  parts  of  the  tronical  and  equatorial 
zou»>s  8inre  the  tree-limit  id  carried  down  by  peciuiarities  of  climate, 
which,  on  thi>  other  hand,  favour  the  advance  of  more  southern  fonns  into 
thr  up)H>r  n>^nnt*.  In  Java  and  Sumatra,  stunted  trees  of  the  class  h^ 
iDiunn^'  ht>re  replace  the  dwarf  Conifers  of  European  mountains,  and  form 
tli('  triH'-limit  far  below  the  altitude  at  which  forests  of  tall  Conifers  occur 
in  the  nion>  northeni  IlinialavHs, — a  condition  explained  in  some  de^nree 
by  th«'  local  circunit^tanced  of  the  equatorial  mountains,  which  are  deficient 
oi*  the  }*unplie.<<  of  moifltur«>  fumi:«hed  by  the  vast  mxuwes  of  snow  renting 
per]>(>tUHlly  upon  the  Himalayas. 

0.  RtHfion  of  Conifen, 

C«»rn'<p<»ndin^»'  to  the  pulmrctic  zone.  This  zone,  characterized  by  the 
p^twth  of  PineH  and  Fin,  in  well  n'present«»d  on  most  mountains, 'with 
tht'  •xnntion  of  thi>  Peruvian  Cordilleras,  where  the  F«}«calloniere  are  mid 
to  Ix"  substituted  for  them.  Hut  the  Conifers  do  not  alwaya  form  the 
upjH'nnost  Ml  of  tnt*?",  rven  whm  thfv  llourish  in  a  wi*ll-defined  rvpion. 
Tnu^  th»'  r»'«:ion  of  the  Conif'T^,  in  a  p>neral  senw,  which  rt»ache!*  to  the 
trt-t-Iiniit  with  l*inei(  in  thi>  Alps,  IVrenees^  and  tht*  Andes  of  Mexico, 
iiirluil»v<».  in  th«-  Scandinavian  mountain!*,  m  the  llimalavati,  and  the 
( '«ii».  .i^us  a  D'^non  of  Hirche*,  which  rise  out  of  it  to  form  the  last  repre- 
piiitiiiivrj*  of  arlxireal  vegetati«>n. 

7.  Regitm  of  Alpine'  Shntbt  or  of  Rkododendra. 

Thi**  r«>L*ion  corresponds  to  thi>  arctic  zone.  In  the  Himalayas,  dwarf 
Willnw,-*,  JuniiK-rs,  und  ^ipecie^  •»f  Uibeu  'ir  Currant  seem  to*  represent 
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tlie  vegetation  of  thia  regioia  i  wtile  on  the  Andes  of  Q  tit  to  ll»* 
Bofuria  appcara  to  eoiruspoDd  in  its  geogniphical  dt^vetopnirnt   H 
Bkododendm  of  tbe  narth. 


km^ 


8.  Mgffitm  of  A^ptfif  Ift*rh$t 

Corresponding  to  the  pnlar  jsoik?,  u^nuUv  pru««tititij^  <^J  micfcw 
Tegetation  flcatt-Gred  over  a  broken  *%urf*u:'f  of  rrfwu^tij  r  )>4>n.Hl  ilimoff  Ibt 
gi¥Ater  part  of  the  year  with  ^dow,  and  wxhibitia)?  a^nwiuIjilt^iaM  m  alt 
eeafiona  m  sbelterfid  itpota.  Lichuna  afacmmd  krri?;  I^^iii^a.  ^pfHftiKfAmM 
haa  been  foutid  in  nioi^t  di?erae  loailtd€»  whtre  bart^  rt>ck  li^ea  ftboire  tin 
ground,  formiag  genfrnlly  tb^  la^t  trace  of  vt*gi>tiit1ou*  Tb«»  plactfl  nf  1^ 
region  are  reniarkabl*^  in  many  respect**  in  nono  ihopr  tlijui  the  heimtj 
and  conaparatiTelj  lar^e  size  that  uauiUly  rhnrtif!tmK<^  tli^tr  ^owm. 
They  are  mostly  of  peretmiftl  ^owth,  mivo^  althmi^'^b  tht*  msTtim  eoMffi** 
Tailing  through  out  the  grciater  part  of  ih^  yvnr  IB  imfavoitralila  In  lli 
mstutation  and  preservation  of  eeedf,  the  thiolt  covi^rin^  «^f  >n«tw  ttwiltgH 
eatabbsbed  ph^uts  fmm  the  Ftvere  frost ;  and  it  h  kuovnj  thai  tl»*'y^  m 
arrei^ted  in  wanner  regions  wb^re  winti^r  frontfl  prvvaii  wit]>oiii 
ac^^umulation^  nf  emow,  pn^eiioly  becaiiBe  they  ar«*  thiM)  iiii:iipiiMv  utf " 
the  cold  J  to  which  they  are  directly  expo*iecl. 
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Mbtrn*8  Comparativk  Exhibition  of  thk  Diffkrknt  Zones, 

WITH  THK  C0RRK8PONDINQ  RK(H0N8. 

The  elevations  and  temperaturen  are  here  (fiven  61  round  numbers. 
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Comparison  of  Rboionb  of  Altitdbk  with  Isothxbmai^  Zo: 


Thejiffureg  indicaU  the  ekwitiotM  ai  which  th^  rvffiomM  commemce. 
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Comparison  of  Regions  of  Altitude  with  Isothermal  Zones. 


Name  of) 

Warm  Tunnerate  Zone. 

Zone  .( 

Temptim- 
ture    of 
Zone  . . 

I   ftSO'.S  Ui  la.O'R  Annnftl  Vmmn. 

I 

Names  of 
Bfomitaln& 

8now-line. 

Bocky 

MuunUiiu. 

Siitm 

NfTMlA, 

HiMun. 

LTdaa 
Tauroa 

Pontio 
Chain  of 
Tfittttan 

Ararat. 

Armenia 

Alataa, 
Boon- 
gareL 

lUMuU 

None. 

None. 

lOfiOO 

13.600 

11.000 

10^700 

Alpine 
Herbe. 

'      li^¥) 

Alpin« 

HerU 

and 

Shrub*. 

/    10.000 

AlpiBe 

Herbs 

and 

Shmba 

i*.iiOO 

8,000 

Ueheaa 
HJOOO 

Bhodo- 
deodron 
caocaai- 

com. 

4,700 

8,000 

fiiflOO 

Jimipen 
7AW 

1 

j     Alpine 

Shrab«,*c. 

11.WH) 

Limit  of 
Treee. 

1 

Pintu. 

Coniflsra 

and 
Birchea. 

Pinu 
■jlT«ttria. 

JaDi|>«*nu 
ficelM. 

<500 

Pinna 

Decidnona 
FonMt 
Treoe. 

Quemis 

rrtuniis, 

Pinut 

PioMtt-r. 

Plat<«ax. 
OakWooda. 

Beech 
with 
Firt. 

Beech. 

ETerfpneen 
Forest 
Treefc 

1 

OliTr,  Citrk, 
PunitrrmiMtr 

(OiiDiitia, 

Cottttn.  Sugar 

Caof.  > 

ETerfTf^n 
Tn*niaiid 
^hmba 

Srer- 

jpyea 
Shniba 

Olea. 
Lauraa, 
Baraa. 
PLaaera 

Lauraceie                    { 
MyrtAceflB. 

'37*»».L. 

41«>».L. 

40«»ii.L. 

sr»  S.  L 

Sea-levcL 

1 
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Comparison  op  Regions  op  Altitude  with  Isothermal  Zonss. 


Namefl  of  Zones. 

I  OoldTemper- 
(    ate  Zone. 

Subarotio 
Zone. 

Aretio  Zona. 

Temperatures. 

540  5'  to  41° 
Annaal  Mean. 

41°  Ann.  Mean  to  3ff* 
Mean  of  Sept 

seoMeiaaofSeptj 
to4loMe«iofJi^. 

Names  of  Moun- 
tains. 

SwinAlps. 

Norway. 

Eamtichatka. 

Iceland. 

Snow-line. 

8,500 

4,000-5,000 

6,000 

2,000 

Alpine  Herbs. 

7,000 

3,300-3.800 

Saxifraga. 
2,700 

1,000 

Alpine  Shrubs, 
he. 

e,ooo 

THrarf 

Biroh. 

Willow. 

2,000—3,000 

Alnns  incana, 
Rhododen- 
drons. 
2,000 

Alpine  Shrobt. 

Limit  of  Trees. 

Conifers  and 
Birches. 

Conifers. 
4,000 

Birch. 

1.000 

Conifers. 

2,000 

Alnns 

fmtioosa, 

Sorbus, 

Coniferee. 

500 

640H.L. 

Deciduous 
Forest  Trees. 

Beech  and  Oak. 

2,000 

Chestnut 

67°  XL. 

eOOjf.L. 

Evergreen 
Forest  Trees. 

460-47°  N.L. 

Sea-leveL 

On  coraparinf^  these  Tables  with  Meyen's,  by  noticinp^  the  latitudes  given 
at  the  foot  of  the  columns,  it  will  be  seen  that  the  location  of  the  moun- 
tains in  the  various  zones  differs  only  in  the  hotter  and  colder  of  the  latter ; 
those  of  the  warm  temperate,  cold  temperate,  an^  subarctic  (except  in  the 
ease  of  Iceland)  being  similarly  arranged.  The  great  discrepancies 
existing  between  mountains  occurring  in  the  sanle  zone  indicate  that 
local  circumstances  must  have  most  powerful  influence  in  determining 
the  altitudes  attained  by  the  various  classes  of  vegetation.  We  are  not 
in  a  position  to  give  the  real  temperatures  of  regions  of  altitude  with  any 
accuracy  in  most  cases ;  or  these  would  probably  greatly  assist  in  as- 
certaining the  direct  causes  of  aberration ;  for  differences  of  temperature 
certainly  accompany  the  difference  of  elevation  attained  by  particular 
forms  of  plants.  Good  examples  of  the  influence  of  the  form  and  local 
conditions  of  mountains  are  furnished  by  Teneriife,  Ararat,  the  Hima- 
layas, and  the  Rocky  Mountains  of  North  America.  The  first  is  an 
isolated  mountain,  exposed  to  the  equalizing  influence  of  the  ocean  ;  the 
second  an  isolated  mountain  situated  in  the  interior  of  a  continent ;  the 
two  chains  are  portions  of  enormous  systems  of  mountains  extending  over 
large  regions  in  the  interior  of  continents.  To  work  out  this  ftubject 
thoroughly,  however,  it  is  necessary  to  observe  not  only  the  conditions  of 
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diflferent  mountains,  but  those  of  the  different  declivities  of  the  same 
mountain ;  since,  when  great  elevations  are  attained^  chains  of  mountains 
form  the  boundaries  of  local  climates,  and  present  different  conditions  on 
the  two  faces. 

Sect.  3.  DiTisioK  OF  ttb  Globe  into  Rboioks  havii^o  Charactssistic 

Vegetation. 

943.  The  character  of  the  vegetation  of  different  regions  is  in- 
fluonccd  not  merely  by  climate,  but  by  the  more  remote  causes  referred 
to  in  the  last  Chapter,  which  have  led  to  the  distribution  of  plants 
over  more  or  less  extensive  areas,  and  their  restriction  within  narrow 
limits  in  other  coses ;  further,  by  the  habit  of  plants,  as  by  a  social 
mode  of  growth,  by  size,  &,c. 

944.  Many  attempts  have  been  made  to  divide  the  earth's  sur- 
face into  Botanical  Regions,  according  to  their  characteristic  vege- 
tation. None  of  these  can  be  regarded  as  satisfactory ;  but  perhaps 
the  generalizations  of  Schouw  are,  on  the  whole,  those  which  sug&rest 
most  to  the  student.  We  therefore  introduce  here  that  author's 
account  of  the  25  regions  into  which  he  divided  the  globe,  on  prin- 
ciples which  are  stated  below. 

These  reKioni*  were  characterized  several  years  ago;  and  much  has 
been  di.'»covered  since,  tending  to  modify  the  details;  it  is  greatly  to 
be  drsired  that  a  new  attempt  should  be  made  in  this  direction. 

SchoHw's  Phyto-geographie  Regions, 

945.  The  regions  are  founded  on  the  following  principles : — 

1.  At  least  one-half  of  the  known  species  of  plants  of  the  tract 
constituting  a  botanical  region  are  peculiar  to  it. 

2.  A  fourth  part  of  the  genera  of  the  region  are  either  peculiar 
to  it,  or  have  ho  decided  a  maximum  that  they  are  comparatively 
rare  in  other  regions. 

3.  The  individual  Orders  of  plants  are  either  p^'culiar  to  the  region 
or  have  a  decided  maximum  there. 

1 .  Regttm  of  Mosten  and  Saxifrages  ( A  nUc-Alpimey  or  Wahlmberg^s  Region). 

Mean  Uniperahtre. — Polar  n^ons,  2'— IP  Fahr.     Mountains  in  the 
south,  21--:i7'  Fahr. 

Charaet^.—' Characteristic  and  predtmtinant  genera — Ranunculus,  Art- 
bis,  l>raba,  Arenaria,  Drvas,  Potentilla,  Saxifraga,  Rhododendron,  Aialea, 
(ientiana,  IVdicularis,  Salix.  Mu!*ci,  IJchenes.  Of  the  nolar  countries 
«i»pecially — (.'optis,  Kutrema,  Parrva,  IHapensia,  Andromeda,  Ionium.  Of 
tho  mountain  rt>gions — Cherleria.  Campanula,  Phyteuma,  I*rimula,  Aretia, 
Soldanella.  Dwarf  perennial  herbs  with  comparatively  large  flowers  of 
bright  colours.    Trees  absent. 

l^edominant  shrubs  and  haif'shmhs  of  the  polar  eowttries. — Batula  nana, 
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Salix  herbacea  and  other  species,  Rubus  GhamsBmoros,  Empetmm  nigmin, 
Andromeda  hypnoides,  A.  tetragona,  Arbutis  alpina,  A.  Uva  urai^  Azalea 
procumbens,  Khododendron  lapponicum,  Menziesia  csdrulea. 

Predominant  shrubs  and  half-shrubs  of  the  mountains. — Junipema  nana, 
Alnus  viridis,  Salix  reticulata,  S.  herbacea.  Rhododendron  femiginetun, 
R.  hirsutum,  R.  caucasicum,  Vaccinium  Myrtillus,  V.  uliginoaum.  Azalea 
procumbens,  Arbutus  alpina,  A.  Uva  ursi,  jBmpetrum  nigrum. 

Plants  which  approacn  very  closely  to  the  «ito?(7-/m«.-— JElaniinculua  gla* 
dalis,  Saxifra^  oppositifolia,  Silene  acaulis ;  in  the  polar  countries  espe- 
cially, Agrostis  algida,  Ranunculus  hyperboreus,  R.  nivalis,  Sazi&a^ 
rivularis,  S.  cemua,  S.  niyalis,  Papaver  nudicaule,  Draba  alpina,  Ljrchnis 
apetala,  Diapensia  lapponica.  In  the  mountain-regions,  Saxifraga  mos- 
coides,  S.  bryoides,  Cnerleria  sedoides,  Aretia  helvetica,  A.  alpina,  Draba 
nivalisy  Petrocallis  pyrenaica^  Arabis  bellidifolia^  M^^osotis  nana,  GhentiaDa 
nivalis,  Achillea  nana,  Linana  alpina.    No  cultivation  in  this  region. 

The  flora,  as  a  whole,  as  tabulated  by  Hooker,  is  decidedly  Scandinavian. 
Some  of  its  members  are  universally  diffused  throughout  the  globe,  even 
in  the  tropics  (on  mountains) ;  hence  the  Scandinavum  flora  is  conaidffled 
to  be  the  oldest  existing  flora. 

2.  Beyion  of  Umbettifera  (North-European  and  North-Asiatic,  orLmmauis 

Heyion), 

Mean  temperature^  29°-4e°  Fahr. 

Character, — ^UmbellifersB.  Cruciferae,  Coniferae,  Amentaceae,  Grami- 
nacesB,  CaricesB,  Fungi,  Cicnoraceae,  Cynareae ;  in  Asia,  more  particularly, 
Saline  plants  (such  as  Salsola  and  Salicomia)  and  Astragalese.  Luxuriant 
pasture ;  forest  trees  with  deciduous  leaves  j  a  few  Heaths. 

Predominant  trees  and  shrubs, — Finns  sylvestris,  P.  Cembray  P.  nUrica, 
Abies  excelsa,  A.  pectinata,  Larix  europaea,  Juniperus  communisy  Betola 
alba,  Alnus  glutinosa,  A.  incaoa,  Fagus  sylvatica  Quercus  pedunculata, 
Q.  sessiliflora,  Carpinus  Betulus,  Castanea  vesca,  Salices,  Populus  tremula, 
Corylus  Avelhuia,  Ulmus  campestris,  Calluna  vulgaris,  Prunus  spinosa, 
Pjrrus  Aucuparia,  Acer  Pseudo-platanus,  A.  platanoides,  A.  campestre, 
Tllia  platyphylla,  T.  microphylla. 

Cultivated  plants.—CereeLU :  Rye,  Barley,  Oats,  Wheat,  Spelt,  Maize, 
Millet  (Panicum  miliaceum),  Buckwheat,  Potato. 

Fruits. — Apple,  Pear,  Quince,  Cherries,  Plums,  Apricot,  Peach,  Mul- 
berry, Walnut,  Grape,  Currant,  Gooseberry,  Strawberry,  Melons. 

Esculent  veyetabiss. — Cabbage,  Rape,  'turnip.  Radish,  Mustard,  Peas, 
Beans,  Lentils,  Spinach,  Beet,  Cucumber,  Gourd,  Carrot 

Fodder-plants,  &c. — Clovers,  Vetches,  Lucerne,  Rye-grass;  Hops, 
Flax,  Hemp,  Tobacco. 

d.  lUyion  of  the  Labiat(S  and  CaryophylletB  {Mediterranean^  or  De  CandMt 

Region), 

Mean  temperature,  65°-78°  Fahr. 

Character, — ^Labiatas,  CaryophylleaB,  Boragineae,  Cistineae,  Liliaoes; 
the  Orders  cited  in  the  preceding  region,  but  mostly  less  prevalent,  espe- 
cially the  Cariceae.    Representatives  of  tropical  (Jrders — Palm»,  Tew- 
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Hnthftces'.LMtracMB, — Oiders  which  ii]cr«Mttowiid«ilMeqis«lorl}eeoiiiing 
more  numerous:  L^gummoaro,  Malracei&y  SobBactfli,  £upkorfaiacea»| 
UrticiOM». 

&flM«r0.^ Adonis,  Nigellat  TrifoUmn^  MedicngOi  Qenkte,  CjtiBU»»  Sca- 
hhm^  Anthemk,  Achillefif  Vorba«eumi  NarciBSU^;  many  eTergreeis  tn?t!d 
fuiii  slirubfi ;  a  greater  number  of  woody  planto  than  in  tlie  second  region ; 
puttm  la«  laxuriant;  a  wtnt4?r  tlora  exlatinir. 

Brtdmmmmi  ir§nimd  shrubs. —Viinis  Tinea,  P.  PiunAter,  P.  hakpensu, 
P.  Tjaricio.  CupreMus  »empervir«ns,  Juniperti^  pho?nioeA|  J«  macrocarpa, 
Quercu*  C4TOI1,  Q*  pedunculata,  Q.  «e«8ilifloni,  Q.  Ilex,  Q,  Saber,  Q. 
^"Epilop^if  Q.  coccifera,  Q.  infectoria,  OastaneA  ve^ca,  Platanus  orientaliai 
AJnu«  cordjfolia^  CoryIu4  Columa,  Oatrya  vul|raria,  Acer  roonapeaanlannni, 
A.  neafjolitanum,  Piatnda  Lentiecma,  K  TtrebinthuM,  Ceratoma  siliqua, 
Cercia  liliquatftrunitGeniirta  scouaria,  Mt^irpilu/f  prracantha,  Pruuus  Ijiuro- 
e^raAUfi,  Tanuurix  grallica,  T.  afrieaiia,  Mvrti^  oommunia,  Punica  Grana- 
tum^  Opuntia  rulgmrii,  Vibumtmi  TuiiiB/.\xbutiifl  Unedo^  Enca  arbore% 
K  scomria^  Ebododendron  pontic  um»  JL  maximum,  C^ti,  Ph^rUvTea  lati- 
foMa,  P.  angURtifolla,  Oniua  eauoMMr  O.  rotutkdtfolia,  Nenum  Oleander, 
Hoaroahnua  officinal  ia,  Ephedra  diaUch7%  Cbamjeropt  humilia,  Hu«€us 
Mvlefttttay  Smilax  aspem,  Tamua  communifl|  Agaye  ameiieanA.  (The 
^l^bMt  parte  of  the  mouBtaine  here  belong  to  tbe  firat  regioiiy  the  middle 
etevaHioiii  to  tlie  eeooad  region.) 

CbHweiiif  jvfanliw— Tbe  nine  aa  in  the  preeeding  region ;  but  tbe  follow- 
incr  are  more  far^T  or  only  eeen  on  tbe  mounlaina :  Rje,  Cunantai  Uooee^ 
berry,  Bockwbeat.  and  liop ;  while  the  following  ar«  addtxl  :— 

Ornak, — Rice^  Millets  (Horgbum  Tii]nie|  Pamcum  italicum). 

JFMtt. — Fiff^  Almond,  I^i9tachif>-niiLljemoii|  Citron,  8weet  and  Serille 
Onageai  PHcklj  Fiif  (Upuntia).  Wat6r-Me]0B,0liTCL 

AmiMi  &c— Melot^g«na,  Tomato^  Aniae,  Corianderi  Cotton,  White 
Mtdbeny,  Saffirim,  Suroaeb,  LtTpiit9.  HmnfoiiL 

AW, — Madeira^  the  Ajioivj*.  aiid  Canariea  beloflg  to  tbia  region ;  but 
their  flone  approach  that  of  North  ^Vliica. 

Cktrmirnttic  /o^wju— Beropwrinim  ifboftiuitf  8L  twiiriime,  &  tor» 


y  kc..  Hex  Perado^  Fleroma  peoduK  C«oalk  Kkbik,  Soodlii* 
ua,  ^irlHitun  callicarpa»  Ardi«ia  excvba,  Ct*rup(«jBria  aph vUat  Ecbium 
um,  ^c,  Taurus  faiitenA,  Euphorbia  balaamifims  K  eanarien^iay 


firuticoBua, 

gigantt'um, 

MTrica  Faja,  iHnua  canarieoaia. 


^^     •MH^RfW  WF    mMt^H^W^^9 


SoUdofimm  {Nortktm  Nwih  Ammc§m^  or 
'" '     rV  iZ^^Kui). 

,  g^-IS0='  Fahr. 


-More apeeiaeof  OooSlbneiiid  AmentafeiB  tbnn  in  tbo  reeood 
n^M\  but  fewfT  UmbsUlfene,  Cradftpim,  Cichonicefley  m  e. 

l^inrfK.— Hydraatia,  Sanguinaria,  HudMiiia«  Ftelea,  1;  mnn- 

didoa,  Pnnbta,  niUenim,  l3«^txlon,  (Enntbcra,  Clarkia,  UmiI  - 

Ionia.  ClaTlMiia,  Hf^^N^b^ra,  Itca.  llamameliji,  MitcbctUa,  Afitr,  , 

T/tairiA,  HudKi^rl ^  ilia.  Vncetnium.  Andromeda,  KAlmvAybabbiUiai 

Iloufttimia*  Ilydi  PKUtx,  Mvnaida,  Dodeoilkeoii,  Vktm^  BAini]- 

ton  i  a,  1  ^wioi  A, '[  i .  'cl<Mtla« 

lyrdomimtni  fi  '  ru&$. — I*inu*  Stmbuai  P.  bopai  P.  tvmnomf  P. 

Bankfiana,  P.  varuiuiiiii^  P«  ngida^  P>  aerotina,  P.  pongvD^  Abka  bal* 
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flamea,  A.  taxifolia,  A.  canadensis,  A.  nigra,  A.  rubra,  A.  alba,  Larix  ]f>en- 
dula,  L.  macrocarpa,  Thuja  occidentalis,  T.  spbeBroidea,  Junipenis  virgi- 
niana,  J.  Sabina,  Taxus  canadensis,  Quercus,  26  sp.,  Fagus  8ylvatica,T. 
ferru^inea,  Cutanea  americana,  C.  pumila,  Ostrya  virjfinica,  Carpinus 
amencana,  Corylus  americana,  C.  rostrata,  Alnus  glutmosa,  A.  crispa^ 
A.  serrulata,  Betula  nigra,  B.  i)a{>yracea,  &c.,  Salix,  27  sp.,  Populus  bal- 
samifera,  P.  monUifera,  &c.,  Myrica  cerifera,  &c.,  Platanus  occidentalis, 
Liquidambar  styraciflua,  Juglans  nigra,  J.  cinerea,  &c.,  Ulmus  americana, 
&C.J  Nyssa  aquatica,  Fraxinus  alba,  F.  nigra,  &c.,  Omus  americana.  Ribes 
floridum,  II.  aureum,  &c.,  Vaccinium,  20  sp.,  Andromeda,  10  sp.,  Kalmia 
latifolia,  K.  angustifolia,  K.  glauca.  Azalea  viscosa,  A.  nitida,  A.  glauca, 
A.  nudiflora,  &c..  Rhododendron  maximum,  Comus  florida,  C.  alba,  C  ca- 
nadensis, &c.,  Hamamelis  virginiensis,  Spiraea  salicifolia,  S.  cbanuedii- 
folia,  S.  opulifolia,  S.  hypericifolia,  &c.,  Grillenia  trifoliata,  Crataegus,  sp., 
Cerasus  pumila,  0.  nigi*a,  &c.,  Purshia  tridentata,  Rubus,  20  sp.,  Pvnifl 
sp.,  Robinia  Pseud-acacia,  R.  hispida,  Oymnocladus  canadensis,  llhus 
tvphina,  R  glabra,  R.  venenata,  R.  toxicodendron,  &c.,  Ptelea  trifoliata, 
Ceanothus  americanus,  &c.,  Rhanmus  alnifolius,  &c..  Ilex  opaca,  &c., 
Euonymus  americanus,  £.  atropurpureus,  Staphylea  trifolia,  Ampelopsis 
hederacea,  Acer  mbrum,  A.  dasycarpum,  A.  saccharinum,  A.  striatum, 
Negundo  fraxinifolium,  Xanthoxylum  fraxineum,  X.  tricarpum,  Tilia  gla- 
bra, T.  pubescens,  Liriodendron  tulipifera. 

In  the  northern  parts  (to  5(P-65°  n.  l.)  no  cidtivation.  South  of  this, 
the  same  plants  as  those  cultivated  on  the  second  region,  but  Maize  more 
extensively. 


5.  Region  of  MoffnoUa  {Southern  North- American^  or  Pursh^s  Region), 
Mean  temperature^  69°-73°  Fahr. 

Character, — A  certain  approximation  to  the  tropical  vegetation  ;  Can- 
ne®  (Canna,  Thalia),  Palmas  (Chamserops),  Yucca,  Cv^eae  (Zamia), 
Laurus,  Ipomaea,  Bignonia,  Asclepias,  CactesB  (Mammularia,  C^unda), 
Rhexia,  Passiflora,  Cassia,  Sapindus. 

Few  Labiatfe,  Caryophylleae,  Umbellifewe,  Cichoraceae,  Geraniete ;  few 
species  of  Aster  or  Solidago. 

Trees  with  broad  shining  leaves  and  large  flowers. 

Genera. — Ma^olia,  Liriodendron,  Illicium,  Asimina,  Dionsea,  Pavia, 
Amorpha,  Gleditschia,  Baptisia,  Petalostemon,  Calycanthus,  CEnothera, 
Claytonia,  Rudbeckia,  Liatris,  Silphium,  Kalmia,  Iloustonia,  Frasera, 
Halesia,  Dodecatheon. 

Predominant  trees  and  shrubs. — Magnolia  grandiflora,  M.  glauca,  &c., 
Illicium  floridanum,  I.  parviflonim,  Liriodendron  Tulipifera,  Asimina,  sp., 
Pavia  flava,  P.  macrostachya,  &c.,  Amorpha  fruticosa,  &c.,  Gleditschia 
triacanthos,  &c.,  Robinia  viscoaa,  Cassia  Tora,  C.  marilandica,  &c,  Acacia 
glandulosa,  Calycanthus  florid  us,  &c.,  Kalmia  hirsuta,  K.  cuneata,  Opuntia 
vulgaris,  0.  fragilis,  O.  missouriensis,  Halesia  tetraptera,  H.  diptera,  Lau- 
rus Catesbyana,  L.  caroliniensis,  L.  Benzoin,  L.  Sassafras,  &c.,  Juglans 
fraxinifolia,  Carya  aquatica,  C.  myristiciformis,  Liqiiidambar  styraciflua, 
Carpinus  americanus,  Castanea  americana,  C.  pumua,  Platanus  occiden- 
talis, Quercus,  25  sp.,  Taxodium  distichum,  Pinus  Tseda,  P.  palustris, 
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Zamia  integrifolia,  Yucca  gloriosa,  Y.  aloifolia,  &c,,  ChamaBiopB  Hystiiz, 
C.  Palmetto,  0.  serrulata. 

CuliivaUd  plants. — About  the  same  as  in  the  third  region,  with  the  ex- 
ception of  the  Olive.  Cultivation  of  Rice  more  extcniiive.  In  the  southern 
parts  some  tropical  plants,  especially  the  Sugar-cane. 

0.  Regiim  of  CameUiea  ami  Celaslnnea  (Cfttnesf,  JapaneiCy  or  Kitmpfef's 

Reffion). 

Mean  temperature,  54°-4J8°  Fahr. 

Character,—  ? 

Genera. — Magnolia,  Nandina,  Eurja,  Camellia,  Thea,  Celastrus,  Ilex, 
Euonvmus,  Buiualda,  llovenia,  Kerria,  Spiraea,  Gonocarpus,  Lagerstrod- 
mia,  Aucuba,  Bladhia,  Doru^naf  Eleagnus,  Polygonum,  Pollia. 

Predominant  trees  and  shrubs. — Khapis  flaDellifomiiH,  Pinus  sinensis, 
&c.,  Cunnin^hamia  lanceolata,  &c.,  Taxus  nucifera,  T.  verticillata,  Salis- 
buria  adiantifolia,  Cryptomeria  japonica,  Cupressus  pendula,  Juniperus 
yirgiuianaf  Thuja  orientalis,  T.  dolabrata,  Quercus  glabra,  (^.  gluuca,  Alnus 
japonica,  Juglans  nigra,  BroussonKia  papyrifera,  Daphne  odora,  Lauras 
glauca,  L.  lucida,  L.  umbellata,  L.  pedunculata,  Olea  fm<jjans,  Diospyros 
Kaki,  Mespilus  japonica,  Sophora  japonica,  Acer  iaponicum,  A.  septem- 
lobatum,  A.  paliuatum,  &c.,  C  aineiha  japonica,  C.  basanqua. 

Cidtirated  plants. — Rice,  Wheat,  Biirley,  Oats,  Doura  (Sorghum  vul- 
gare).  Millet  (Kleusine  coracana),  Buckwheat,  Sago  (Cycas  revoluta), 
Taro  ( Arum  or  Caladium  ef*culentum),  Batatas,  or  Swwt  l^otato ;  various 
speoicH  of  Pear,  Apple^  Crab,  &c.<,  Quince,  Plum,  Apricot,  Peach,  Medlar ; 
many  species  of  Citrus  (Oranges,  Shaddocks,  &c.).  Melons. 

Tea,  liapes  (Brassica  sinensis),  liadish,  Cucumber,  Couomon,  Gourds, 
Water-Melon,  Anise,  Star- Anise,  Soja,  Nelumbium,  Trapa,  Scirpus  tube- 
rosus,  (\>uvolvuIus  reptans,  IWans,  Peas,  Solanum  a*tniopicum,  Sesa- 
mum,  Hemp,  Paper  Mulberry,  Cotton,  Indigo,  Isatis  indigotica,  Urtica 
nivea. 

7.  Region  of  the  Scitamine<e  (Indian,  or  RoxburyKs  Region), 
Mean  tem})erattire,  Oi^^'-SS^  Fahr. 

Character. — The  tropical  ( )nlers  make  their  appearance,  or  become  more 
abundant :  Palmw,  Cycadea*,  Seitaininea*,  Aroides?,  Artocarpero,  UrticesD, 
Euphorbiacese,  LAuracee,  Convolvulacea^,  Bignoniaceas  Ap<icyneft?,  Ru- 
biaceas  I^'guminosas  Terebinthaceae,  Meliacew,  Guttifenc,  Sapindaces, 
Byttneriaceas  Malvaceae. 

The  extra-tropical  vanish,  or  only  present  themselves  sparingly :  Cari- 
cea".  Conifers,  Amentacea%  I^biatie,  1k>raginefl;,  Compusitso,  fCosaceae, 
Caryophyllea),  Cistaceae,  Crucifene,  lianunculaceie. 

(ienera. — Uvaria,  Gre^ia,  Eriolwna,  Garcinia,  Buchanania,  Crotolaria, 
Plemingia,  Butea,  Carpopogon,  Jambosa,  Gratiola,  Tt^rtona,  llolmaidol- 
dia,  Ficus,  Phy to(*rene,  Calamu.**. 

The  trees  are  never  without  leaves.  The  number  of  arborescent  plants 
is  greater  than  outside  the  tn»pics.  I^arge  and  splendid  flowers.  Many 
climbing,  parasitii*al,  and  epiphytic  plants. 

li^otMnant  arboretcent  plants, — Dillenia  omata,  D.  scabrella,  Uvariiy  sp^ 


/ 


) 
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Michelia  Campaca^  &c.,  Bonib<ax  msigina,  &c.,  Sterculia, 

Wftllicliii,  ElfBocarpua,  ap.,  Calophyllum,  ap,,  Oarcii 

Swietenia  febrifug&yCifiSuS|Bp.f  Aquilaria  uiAlacoeiiaia,  i 

dium»  Mt'laiiorrhoea  usitata,  Mimosa,  op,,  Acacia,  sp,^  ^ 

Pteroe^irpiLs  sant^linus^  Caseia  tiatula,  Jamboea,  sp.,  GardeniB,  "P^f^ 

ep.j  Unearia  Gambir,  l)io.^yro9  Ebemim,  &c,,  Lrceola  elaatica^  " 

g.i  ATicenDift  tomentoaa^  Tectona  jzraiidis^T*  Hamiltoniajia,  Iau 
Cimuunomiim,  L.nialflbathrica,Tiatrfmthcra,  sp.,  Myristica,  ^ 
dia  BODora,  Ficus  relit,'! o^»F,  indica^  F.  elasticii,  F.  benja 
others^    Cycaiii  revoluta,  Bora^aus  flabelliformis,  Cocos   „,«, 
ejlveatm,  iletmxyloa  Sagua,  CalAmua  Rotang,  C.  rudentum, 
&c.,Ajreca  Catechu,  Taliera  benjjralenaiH,  Dracieiia  Draco,  Pandaotu  « 
tUBEimiiay  Fliigelkria  iadica,  iiainbufla  anmdinacea. 

Cukivated  pianU. — Rice,  Millets,  &c.  (Panicuui  frumentaceiim,  Eled 
ooracaua,  Sorgham,  sp.  )^  Sagt>  (Cycas  circinalia),  Vams,  Ground-nat  {i_^. 
cbis),  Cocoa-nut,  Tamiuinii,  Maugo^  Man^osti^en,  Banana,  Plaiitain,  }{m^ 
Appltjs  (Eugenia,  Jambtwiaj,  Guava,  Oranges  of  various  kinds,  8badd«^ 
Water-Meloii|  Sir^^ar,  t'Otfee,  Cloves,  Peppers,  Ginger,  Cardamuixu*  Tw* 
meric,  Cotton,  Indigo,  &c.,  8oja,  Beaos,  Fulded  (DolicJbcjiay  ap*). 

8.  Met/km  of  JUtododendron-irees  {MtwdtCf  f/r  Wa3iGk*s  J2iym). 

Akitwkif  5,000-12,000  feet     Mean  Um^terature^  OC^S?^  F»l«. 

Charaetm — Tropical  forms  di«mppeiyr  of  decrease : — P^Umc^  i 
Scitaminetu, Euphorbiaceio,  Solanacece,  Oouvohul«ceee,  Ap 
rebinthflceiB,  Leguminosie,  MalvaceflB,  Anonaceffi. 

Extratropical,  especially  Earopean,  forms  come  to  light,  or 

more  abundant  tban  in  7,  such  03  Caricea?,  Anientac»?«>»  Conilen  ^ 

gonesB  (Runiex»  Polygonum,  Rheum),  PrimulaceiP  (Primula,  XjjmamMmh 
Labiatpp,  Ericaceie  (libodtTdendron,  Andromeda  K  CieUomcW}^  dnbtUt 
fene,  Hogaceie  (Potent ilia,  Rnbus,  Ros^  Pynis,  Mespilu^,  P»tihim>,  Ae^ 
racete,  CaryophvUacefe  (Stellaria,  Cent*tium,  Arvriaria).  Cmcttai^ 
R&Diiaculacefb  (Aconitum,  Rmmnculusi, Thalictrum).  The C>Tr hidfiaetiit 
Ferns  are  very  numerous.     Gtber  chariicteriHtic  forma  txtf  the 

fft'Vfnt. — Allium,  Paris,  Plantago,  Wronifa.  lihinanthu^.  Pi*diciil«ni| 
lHdymo<;arj)eaj,Gentiaiia,  Swertia,  Cauii>aniilrt,  Valeriana,  Galium^  ( 
Viburnum. 

Most  imiiortmit  trees  tmd  ihrttht. — ^Pinus  Pindrow,  P,  Webbginipj 
excelea,  P*  Khutrow,  P.  Gcrardiana,  Abiea  Smithinna,  A,  Hroimifl 
Codrus   Deodara,   Ciipr*?!^us   lonaio^,    Podi»caqvti»    latifoHa,   Junli 
fiqitiuiiata..  J.  exci-laa,  Quercus  ftpicata  and  ten  other  an.,  (*ory2M 
Bt^ula  utilJH,  B.  nitida,  B.  fdnoidei*,  Alnus  nepalonj^is,  Salix  d'^ 
eii>fpidata,  iS.  japonica,   Ihvrihne  cannabina,  D.  Gardneri,  IK 
Bhnlna,  Ela*ajrnua  !irl>if<'a»  E  confert^  E»  umbellntA,  Hinpopha 
Fraximis  flonbimda,  Lignstrum  nepalenso,  L.  hmctoaUtiini,  X%t 
li;/tj>tnnujn,  CRprifoIium  japonicum,  (.*.  mncmnthum,  Comus  ohlonAm,  j 

rapiti^ta.  Viburnum  fittiduni  &c.,  Andrumedn  fr \.  ovalifujia^  ill 

inniiifult'ntJron  arboreum,  II  Wrbatum,  R.  Fa)'  nuuiTollitf  «&.[ 

Hi'drra  Hainla.  kc.  Hex  dipyiena,  I.  od'^'t  '"•<  TaJcani,  IUmi 

miciophyll«,  kc,^  Hubuii  rugosii*,  R,  betui"  i  ciiQ«eoeiitt,  ite^ 

Neillia  t\>T8iflora,  N.  rubiflofn,  Pynis  PasL^,  ^d.-^^  oilSnliv  M,  Cttik« 


ri^ta 
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&c.,  Pmnus  undulatcLP.  cerasoides,  Rhus  juglandifoliom,  R.  firaxinifoliam, 
&c.,  RhamnuSy  sp.,  CfelastruSy  «>.,  EuoDymuB,  sp.,  Acer  acuminatum,  A. 
oblongrum,  Dobuuea  yulgaris,  Magnolia,  sp.,  iferberia  asiatica,  B.  Wal- 
lichiana,  R  Miccia. 

X<Ue. — The  western  portion  of  the  Himalayas  differs  considerably  firom 
the  eastern  portion,  from  the  predominance  ojf  Dicotyledonous  forests  and 
a  damp  climate  in  the  former,  with  a  rarity  of  Conifers  until  the  limit  of 
Abies  Smithiana  (10,000  feet)  is  attained,  and  an  extension  of  the  tropical 
plants  to  a  greater  altitude ;  while  in  the  drier  eastern  portion  the  Coni- 
ters  are  diffused  throughout,  the  forests  less  considerahte,  and  the  plants 
of  temperate  climates  diffused  lower  down. 

Cuittvated  vlofttt, — The  cereals  and  orchard  fruits  of  Europe,  mountain 
Rice,  and  a  tew  tropical  plants  in  the  lower  regions. 

9.  Pofynenan  (or  ReinwardCi)  Region, 
Mean  temperaturey  QCrS^'' Fahr.    AUkude,  0-bOOO  feet. 

Character. — Resembling  that  of  the  Indian  region.  The  principal  di- 
stinction consists  in  the  greater  number  of  Orchiaen  (especially  parasitic 
species,  which  spnear  here  in  many  pecidiar  forms),  of  terns,  ana  species 
of  Ficus.  A  shgnt  approximation  to  the  Australian  forms :  Melaleuca, 
M('tnv«ideros,  l^roteaceie  (Ileliophyllum).  Among  the  other  character- 
istic forms  are  the 

Genera. — Licuala,  Lodoicea,  RafHesia,  Brugmansia,  Stemonurus,  An- 
tiaris,  Myristica,  Nomaphila,  Hydrophytum,  Philagonia,  Esenbeckia, 
Echinocaniui*,  Arumadendron. 

lyefhmmant  tree$  and  iJinih$. — Primieyal  forests,  composed  especially 
of  spwit*  of  Eicus,  Lauraceie,  Calameee,  and  Bignoniaceie,  with  LicuaJa 
spiriosa,  Ixxioicea  seychellarum,  Broussonetia  papyrifera,  Artocarpus  in- 
ci^a,  Antiaris  toxicaria  (Upas),  Myristica,  sp.,  Ardisia,  sp.,  Tectona 
flrraiidis,  Strychnos  Tieute,  Diospyros,  Kp.,Barringtonia  speciosa,  B.  excelsa, 
I'hilagonia  procera,  Cereus,  sp.ii  Calophyllum  Inophyllum,  Elcpocarpus, 
sp.,  K.'^'nlx'CKia  altissima,  f>hm(>carpus  bigim. 

Cuitit'ated  plants. — The  same  as  in  the  Indian  regi(m,  with  Bread-fruit, 
CtLvtava,  Inocarpus  edulis,  Nutmeg,  Camphor,  Papaw,  Cotton  (tree,  &c.), 
Paper-mulberry,  Hemp. 

10.   Upper  Javan  (or  Bhime*i)  Region. 
AUUude,  WOO-12,000  feet. 

Character. — This  region  bears  a  certain  resemblance  to  the  Emodic 
repmi,  and  ou^ht  perhaps  to  be  united  with  it.  Extratropical  fnrms  re- 
place the  tn>picaL  Oak-wo(His  replace  the  forests  of  Ficus ;  and  these  are 
siKvovtltMl  by  forests  of  Podocarpus  mingled  with  T«'nistrrpmiac€»ous  trees, 
nbovf  which  the  shrubby  Heaths  (Thibaudia)  and  w«xxly  (inaphalia  occur 
at  a  roiuparatively  low  vlfvution  (WK)  feet),  when'  the  tn»es  ceai^e. 

ff'rN#r<i.— Plantago,  Lysinuirhia,  Vi»n>nica,  Gentiana,  ^wt-rtia,  Vac- 
ciniuni.  (taultht»ria,  Virfva,  Thil>audia,  Bellis,  (Jalium.  Sapronma. 

(%iractvriMic  trees  and  nhruh*. — T#»m«tnemiac«*«'  (Ch'y«»ra),  Gordonia, 
Sohiina,  F.urya,  Meliaceie.  arlwresot-nt  Eunat«»ri«':i',  llaumciA*.  Ficus, 
Podocaq)us  amara,  P.  imbricata,  P.  latifolia,  P.  bracteata,  Agathis  loran* 
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thitoliii^  QueTCus,  10  sp.,  Myrlcajavamca,  Castanen  jaTa 
&t\,  Li(liorjirpu«  jftveiiswj  fcngt'lbardtia  epicAta,  E,  ri^da,  ' 
Bongusa^  sp.,  Vibuuuum,  sp.,  Sambucua  javatiica^  Hibiuc 
reum,  Me&pilus,  ap, 

11.   Oceanic  (or  Chamis$o*B)  He^on, 
MtHiH  Timpaature,  73^-S3P  Fahr. 

Character. — A  spariug  and  uot  verv  peculiar  Donu 

matioo  to  the  Horn  of  Asiu  than  to  tfiat  of  Africa;  some  i 

Au.straliim   (Casuariua,  Proteaceff;^  Mjoporum,   KpiM!rtfie«i| 
Aeacue  aphvlliii^). 

Gvmrfi.—'^c^lnedva^  .'Vntboloma,  Aporetica,  Crosftoatjlis, 
niiis»  KadiiB,  Cyathostegia,  ArgophyUimi,  Melodinus,  aL_ 

Pt'i'd^rmitumi  treen  and  shrtihn, — llracena  t«rniiiialis,  Tacca  i 
Patidanus  odoratissiiiiu^,  Coco^  nucilem^  Corypba  urabraculiff  raH 
eobtiiiiiam,  Casuarina  equiseti folia,  C.  tiodiflora,  FicuF,  ^.,  An 
inci^^a,  Aleurited  triloba,  Liiibotbrium  strobillnuiu,  Scjevola  Kcrnii! 
ciiiiinn  ccreum,  Lobelia  iirboriiu,  &:c. ;  Coti'ea  kaduana^  C,  Ma 
Kadiia  Cookiana^  &c.,  Ebizophora  Manj^k%  R.  gvujnorhijta,  Ttr 
Oatalpa^  Barriugtonia  speciosa,  M»>lak*Ui'A  viiYata,\i*c\^  *  >Mh?«:iiut'L?» 
lidi folia,  Cassia  Sopbora,  ^iimosa  MaDfrium,  Aderiantbera  scantiaiii^ 
bnnum  pinnaiaj  Cakmhylium  InophylluTTi,  C'liisia  sesaili^,  O.  Md] 
Sapiiidus  Sapouaria,  l*odona^a  fipntliulata^  D.  vij»co»A,  AporeUq&i 
A.  tenjat%  Crivw'ia  Mallococca,  Sterculia  Balangaa,  S.  fcotidJi,  Co3| 
ecbinata^  Tetracera  EuTyandra.  ^H 

Cu(timU*d  piafttM, — Uread-fnut,  Taro  (Arum  esculentiua),  B 
cittilblium,  A.  microrhizon,  Tacca  pmiiatiHda,  Cun\olvulua  chol 
Yam  (Dioscorea  alata),  Cocoa- iiut»  Banana,  luocarpus  cduliaw 
Balau^^j  Ficua  a^pera,  R  Granatum,  Shaddock,  nojir-plurnVs 
dulcis),  MimuMOps  disat^cta*  Temiinalia  glabra,  Cralajva  religic^^  I 
malaccciii^i 8*  Dracaena  termiualiei,  Macropiper  methysticuni,  Arec^'a 
Pap?r-m  ull>e  rry . 


J 


12,  Re^on  of  Bahamic  tree*  {Arabian  or  Forsk&ts  . 

C%<irtff/<r,— Tropiral ;  in  (trreat<?st  part,  Indian  farmoL 

Ckaracteriatir  f/ruera. — 8tra*mia,  M«?rua,  St>rni%  OqcoImi    Cfta6 
Oeniuia,  Balsamodendron,  Cadia,  On^^a,  Sinibidt*liu     3Soni« 
tion  to  the  South* African  ilora  (8taptflia»  Ha  i         '       i, 

Prr^omimtnt  trcrn  ami  shrubs,- — Paiidaniiii*  iiiu^ 

moru^  F.  »aHci folia,  F.  populi folia,  F,  For^kfilii.  »  - 

Sur,  F.  Toka,  Avicennia  tonientosa,  Cynnnchuin  ai 
dron  jfilesdctifto,  B.  Opobalftamum,  B.  Kataf,  B.  K.,;. 
C.  parn flora,  Grewia  populilolia,  Ma>rua  uniilora,  M.  mc<*itn._ 

CuItivaUd  ;>/a/i/«*— jliUets  (apeciea  of  8or^huna),  aix-ro^ 
Maize ^  Arimi  OolocA'iia,  Bate-paim,  Plantain,  Cocoa-nut,  T'jmijmSI 
Papaw,  Peach,  Apricot»  Plunn  Apple,  Quince,  Vine,  CoflV^*,  i^Hmr  C 
Kadifth,  Spinaeli,  Gourd,  DoUchos,  gp„  Trt*e -cotton,  Indigo.  ' 

Noi^.— Thh  region  extends  to  the  phiin«  of  North-vast  India  i 
and  should  probably  include  part  of  Persia,  and  also  of  tlte 
region* 


la.  Uw  Desert  Rtgion  (Ihiile's  Jteffion). 
Mtum  Un^eratHri^  73-80^  Ffthr. 

r.— A  wy  poor  ttora.  No  cbamcteristic  Order*  or  generft* 
IniI  tlu>  foUowiufr  BpMdea :  PeniUM^tum  diehutmuum,  PhceiiLx  dactvlift'ra, 
Cucifem  th**baica»  Eupliurbia  mnuiitanica,  -Kruu  toinentosA,  Acaoiii  mio- 
tic^ A.  arabica,  A.  cruamiift/ni,  A.  If^enf^l,  Ca&sia  ob<ivati^  C.  Singueauat 
Alhuri  mAuroriii%  Mimtisa  ilubbufi,  Zizypbus  Paliua  Cbrbtii  Z^gopnyllimi 
auupleic,  Z«  album,  Pagonia  arabica,  F.  Oudiit^yi* 

Cultivation. — Unly  ui  the  Oaaea:  here  principally  the  Date-Palm. 
Iloura  (Sorghum  ^^Igare),  Wheat|  Barley.  South -Kuropcaa  and  oertAin 
Indian  fruiU, 

14  Esgim  ijf  Tri^ical  Afrioa  (Adam^m'*  Rtffim)* 
[Thf  Inttrwr  UUU  hmmJ] 
Mviin  ttfnperaiMi^  7^-«0^  Fahi, 
CkariscUr* — The  tlom  is  reniarkabW  for  the  large  number  of  peculiar 

Ei«eei»,  vrfemoem  verj'  prevalent.     ConipamtiYcly  few  apeciea  of  Palm», 
niicc0,  Scitaniineic,  Ptperftoefc^  ihiMadofMBw 

(Jenent, — Adaoaouia,  Dotnbeyai  Mdhmiiy  ChriatiJUiia,  Pentadeisma, 
KftWilMitt.  Pmrldft,  Thcomiiigia. 

Ih'tdommtMi  irm§  tmd  $krtib§. — Anona  seiutgaleiiiaa^  fte*,  Cadaha  fan- 
noai,  Cnimvm  Adinioirii,  Capparia  odolii^  P«xitaile«iiiA  but^mcda,  Botn- 
hn  pontaodFum.  R  giiiw«anw>p  Admaosilft  ^gitAi»|  Steieidia  acuiuiiiaUi 
Gniwia  carpiiiifolia,  Aadii,  A*^  CiMa  ocddcotalis,  Pt«rocaipii«  tfacitb^ii- 
tuH,  Parkia  afrieana,  CiuytolNU^iit  Iciico,  CaoocM^ua  pabMOUii^  Rbi/ij- 
pliiira,  sp.,  PiTchotm,  sp^,  fiigBoiiiA  tulipifeny  AvtOGiiiiia  afHcana,  ICu- 
tibMrbia  (Ahrtibhr  apeeiGa)!  FkxiMp  «p*,  Elaia  (piktrntm,  £.  mehuiocooca^ 
Ubupia  Tim6xn|*Phiissdx  ^inffef^v  V     ^ 

C  i#^ieH»fKfpjMa.— Maite,  Hi* 
FHrtieuniitp*)!  Ywa  (l^oaoorra  , 


TtTia  cinddalbntiiL 
I  Sdvhum  vttlgttTCiyiaccharatuiiu 
uvaLCaMava^  Arum  eaculeutum, 


Plain tatxtt,  SUngo^  Bq^w,  Pitie*applo,  UU-piiImi Ca^ht^w-tmt,  Figa* Tntua^ 
riud.  Uitnia«  ^  (Ot^ngei,  limt«,  Leminui,  4c Jt  Collets  Sugar,  UiuKer, 
OaraimcniiAi  Gfiina  of  Paradim^,  kv.^  TU^iuia  ot  TOJrioua  kioob,  and  I>u- 


L 


l/i.  Rrffitm  o/  Ca*:ii  and  ISftracrm  {Jatyum'§  Ji00im}* 

AlUtmitf  tip  to  5000  fc«L     Mmn  tmtperatm^  €8^-84^  PiJir. 

CShorofilcr.—B^QiiMUaoeA,  Pipank'^      '  "  Tuphor- 

biaoiia,  GonvdlvidaMiy  Apo^miei  ^  baa 

fi  !>*'n  Uym  i&  ollwr  nlaoaawi cum  in*'  iropir«:  ruicc>  .^cttsmt- 

1  IJtta^  MjTtaefdm,  ht^^aainoam^  T^ttMnthBCvm^  Auiuiti«c«aa, 

1  iiiAiHit,  MalTMtB.  ^ttatfopieil  Ord«n  appi^arbg  or  b«coial 
ftbiuMbai:  UhUm,  Erieteift,  CampaniihicMr,  Couipocitje,  I 'nil 
Ciutiil«Oi»|  R<Mftoa»,  OuTophrUaMB|  Cmcifonj.  UauiuiculaeMi* 

Charwiimittk  ommL—Fhyui&fhtMf  Kimty%  <iilactodeodK%  Fodo- 
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ptenifl^  S&lpiantiiiiB,  Eusi&ellixi,  LagoAceA^  Gronovia,  Inga,  Thouinia,  Lioe- 
pedia,  Tlieobroroai  Guazuma. 

Fredmniumti  trees  mui  ghntbs. — CyaAea  spinosa,  C.  villoiwi,  Meniscinm 
arl>oresci»n9,  Agave  americana,  Yucca  a<!auiif«,  Cocoa  nucifera,  C  buty- 
racm,  Maiiritia  flexuo^a,  Mailinftzia  carj'oti folia,  Oreodoia  mcmtaan, 
Kunthia  montana,  ('haiiiferops  Morini,  Corvphft  Miragiiama,  C.  Pumoi^ 
C.  t«3ctonini,  &c.,  Liquidauilmv  st^Twciilua,  C^ecivmia  peltata,  Gala_ 
dron  utilf?,  HIjopala  ovatat  Aviceimia  tomentosa,  Khretia  temi/olia,  i 
dentata,  Cereus,  sp.,  Melocactus,  ap,»  Opuntia,  sp.,  Perv»kia,  sp.,  Ma 
laria,  ep,.  Lecythis  elliptica,  &e.f  Ik itbolletia  excdsa,  arhoTe^cent  Mel 
atom©,  Baulimia  ((plendenM,  B.  simveoleiiB,  &c*,  Hffimatoxjlofi  caraii 
chianimi,  Cnesalpima  caasioideR,  Scc.^  Acacia  comigera,  A.  fcBtida,  A. , 
Hymenoea  ConrbariJ,  tic,  Inga  Huniboldtiana,  L  insignia,  i&c,  Mijuoaf 
sp.,  Swietenia  Maliogani,  Bonplandia  trifoliata, 

CitUivat^d  pktfiU. — Maiae,  l)oura»  Oaaaava,  Yam,  Batat&s,   PLwUin, 
MtmgOi  Custard-applea,  Guavas,  Coci^a-nut,  Papaw,  Peacli,  Pine-^ppld^ " 
Caaliew-nut^  Tamannd,  species  of  Citrus,  Granadilla,  Mne,  Cactua-fi 
Ro§e-apple,  Cocoa,  Vanilla,  CoiFeo,  8iigar,  Tonmtos,  Capsicuma,  ~ 
peaa  ( Cajacus),  Ground -nut,  Cochmeal-cactue,  Tobacco,  Cotton. 

16*  Region  of  the  Mejcican  ITiffhhmk  {BtrnptmuTs  Hcffion). 
Altitude^  above  .50*30  feet.     Mmu  Umperaiurej  t;7"^-7VF  Fakr. 

fliarfjcter. — Tropiea!  fontis  vanisliing  or  deci^itsing :  Tree-ferns,  Palxn»,J 
Piperaceiip,  Eupharbiacea?,  Mk-laj?tnDiaceflB,  Passiflorareop.  ExtratropicJl 
fornif^  make  their  apnearann*  or  bt^omc*  m«>Te  abundant:  Amentaceajl 
(Salix»  Quorcu^),  Comfeni*  (Pinus»  Cupresisui^l,  Labiata?  (Salvia,  HtachTi*, 
Mrtmibiumj^Pedicularij*,  Anchuwi,  Myosotis,  PolcnioniyTii,  Erieacea?  (Vac» 
ciuium,  Arbutus,  Arctostaphylo«  |,  Cotnpo?ita3  (greatly  increasFinir),  I 
Valejiana,  Galium,  Corn  us,  I  npVi  folium,  Urabt?lliferJ^,  Rosacea  (AinT)r-J 
dalua,  Mespilus,  Rosa,  Potentiila)^  CaryopliYllert?  ( Areuaiia),  Oracif«!n»] 
(Braba),  Ranunculaci^a;  ( Atitunonf,  Raauuculuri),  f 

CAiiirew^«n^tc  i7f«rr«.— Mirabili^,  Msurandya,  Leucopliylltttn,  Iloltzia, 
Dahlia,  Zimiia,  8cbJiubria,  Ximeuesia,  Lopezia,  VauqueUnia,   Choij^ya^  j 
OheipoBtemon. 

Fredofnintmt  trees  and  shrubf.^-Pinm  occidentalism  Abies  hirtella,  Cn- 
pressua  thurifera,  C.  vsabinoides,  Taxodium  disticbum,  Quercus  (\i\  ep. ), 
Salix  Botiplaudiaua,  S.  parndoxa,  &c.,  Arbutus  mollis,  A,  pf^tiolaria,  Arc- 
tostaphylos  polifoliB,  A.  puugt-us,  i&c,,  Vaccinium  gemiixi6oruiii,  V»  sta- 
miueum^  V.  confertum,  liowa  Montesiumoe,  Mespilua  pubescens,  Amyg- 
dalu?  micropbylla,  Cli*?iro8t<*mon  platanoidee, 

ViiUimirM  phittt^. — Maize,  European  cereab^  and  fruits. 

Note. — In  the  uppermost  rejrions  of  the  moimtains  the  flora  acquiiv^  an  i 
alpine  a-^jwct     Here  occur   C>^ieina  toluccf^nsisi   Chi'lone  gentiimoidea, 
CnicuB nivalis, A geratum  arbutif(diuniy.SeTimo  (many  procumbent  species), 
PotentiUaranunculoidoe,  Lupinuaelegans,  L.  montana,  Arenaria  bryoidas^ 

17.  H^ffion  fif  Cmchoiuts  ( Andes f  or  Humboldt^ s  Refftiifi), 
AUihuh,  51300-9000  teet,     Mean  tmnperature,  5lF-438«>  Ffthr. 
C'Aamc^.^Kxtratropical  forma  make  their  appearance,  Ofr  beoome 
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more  fre<^aeiit     Qraminacete*  Amentaeeie   (Quereos,  SalixJ,  Labiatai 


the  other  hatid^  cerUin  tropical  fonna  vaniali  or  become  nnir,  but  a  few 
pamcular  species  of  Palmte,  Pipeia£«w^  CaeUeett^  Pasnfloiai  and  Mala- 
siom&cem  a«cead  to  a  conaidt^rable  altitude. 

6'<vi«r<i.— Liltea,  Cervantesiaf  Oreocallis,  Lae]iiio«totii%  Gayluasaccia, 
Stevia,  Flaveiia,  Tapetes,  Espt'klia,  Ciuehona,  (iuiUeminia,  I.»oasa,  Ka- 
geneckia^  Negretia,  .Vmicla,  IVrottetiay  Dulongea,  Laplac^  Frezieiay 
Abatia^  Monuioa. 

Prtdttmititml  tree*  and  skntbt, — Oreodoxa  frigida,  Cerorvlon  ondicolai 
Podocarpus  taxifolia,  Salix  Ilumboldtiiuiay  Quereiu  llumboldtiana^  Q« 
alinagueiends,  Q«  toUmensifl^  Ficus  velutina^  Rbapala  cordifoiia,  (Jreo> 
callifl  p^mdiflora,  Pereea  laevigata,  P,  Mutiftii^  P.  ^ricea,  Ocotea  molli*^ 
O.  sencea,  Vacciiiium  caraca^nuni,  AndroDieda  braearaoren^is,  Betiuia 
glauca,  B.  ledifolia,  Cinchona  Condaminea,  C.  cordifolia^  C.  oblongifoUa, 
C.  lancifolia,  &c.,  Weinmannia  elliptiea,  W.  Balbiiiaoa,  &c,,  Ch*t€'omek^8 
glabrata,  Hubus  floribimduB,  Bex  bumeloidei?,  L  myricoideSi  Cluaia  el* 
fiptica. 

CSikkated  planU, — The  tropical  cultivated  pUmts  mentioned  under  15 
almoet  entirely  disappear;  Maize  and  Coifee,  however,  are  cxiltivated  in 
this  region ;  after  the^e  come  the  European  cewala  and  6iiit%  Pbtat<je», 
and  Chenopodium  Quinoa. 

18«  Median  qf^E$caUomat  atid  Cakeoima  (Ruk  and  Povon$  JZfyton). 
AUitmle,  9000^  18,000  feet     Mem  Um^mtdure,  o^^W  Fahr. 

Churader. — The  tropical  forms  have  difiap^eared  almost  entirely,  but 
the  following  genera  still  occur: — ^Tilland^La,  Oncidium,  Pepen^imia, 
Bhexia,  Pani flora.  The  fonui*  which  characteme  the  colder  temperate 
and  the  polar  zonee  become  more  common:  Lichenale.^,  Musci,  Carex, 
Luiuk,  AlnuSf  Rumex,  Plantatfo,  Gentiana,  Swertia,  Vaotnnium^  Cam- 
panula, Cacalia,  SeneciOi  Umbelliferse,  Valenana,  Saxifraga,  Kibes,  HubuA, 
AlchcDiilla,  CarvophyUace«&  (Sagino,  Arenaiia,  Ceraettum,  SteUaria),  Cru- 
cifene  (Dmba,  Arabii*), 

PredotmHant  Orders, — ComposltiD,  GTaminacete,  EncaceiB.  No  large 
trees. 

Cfntracteri^tic  genera. — Desrenxia,  Tigiidia,  Gardocjuia,  Calceolaria, 
Thibaudia,  Lyaipomai  Bamadesiaf  Ilomanthi^^  Chuquiruga^  Culeitium, 
WeTnera,  Duiuenllia,  Edcidlonia,  Pectophytum^  Klaprothia,  Polyopia. 

PrvdominatU  shrubs, — Alnus  femiginea,  A.  acuminuta,  Yaccinium  acn- 
minfttum,  V.  empetri folium,  V.  Moribund  urn,  &c.,  Thibaudia  rupeatri^,  T. 
floribunda,  T.  longif^ilia,  T.  strobilifcra,  Befaiia  grandiflora,  B.  coarctata. 
Kibes  frigidum,  K&callouia  myrtlUoidea,  £.  tortuosa,  £.  berberidilbliay 
Bex  acopudorum,  Ihynds  granatemaa, 

10.  Wed-Indim  (or  Swarti'B)  M^gum. 
Mean  tenrnaroim^  60" -70-  Fahr. 


C%(fracier.'— The  flora  of  this  group  of  ialanda  approaches  that  of  th« 

2  6  2 


664  GEOGBJLPmCAX  AND  GBOLOeiCAli  BOTAKT. 

adjacent  continent,  but  is  distingiushed  especiAUj  (like  the  Polpfiiui 
from  the  Indian  flora)  by  the  great  quantity  of  Filices  and  Qrdudieec 
In  addition  to  these  Orders,  we  find  among  the  characteiistic  forms  tb 
following : — 

G^mrrt.— Thrinax,  Epistylium,  Alchomea,  Tanaecium,  TetnotbuL 
Catesbfea,  Belonia,  Portlan^a,  Picramma,  Legnotiay  Lithophila,  Vakh 
tinia,  Ilypelate. 

The  following  are  deserving  of  mention  among  the  predominant  tiw 
and  shrubs : — Cocos  nucifera,  Finns  occidentalism  Laurus,  sp.,  Mehistooi, 
sp.,  Mjrrtus,  sp.,  Stercidia,  sp.,  Uvaria,  sp. 

Ctdiivated  platits  the  same  as  in  15. 

20.  Region  of  Palms  and  Mekuioma  (Brazilian  or  MarUwt^s  Segiok), 
Mean  temperature,  69^-84°  Fahr. 

Character, — ^Probably  that  portion  of  the  globe  in  which  the  Vegetable 
Kingdom  presents  the  greatest  profusion  and  variety.  Abundance  c^ 
genera  and  species,  ma^itude  oi  individuals,  impenetrable  (prinueval) 
forests,  numerous  climbing  and  parasitical  plants.  Amon^  the  charac- 
teristic although  not  peculiar  Orders  may  be  named  Palmffl,  Hfemo- 
doraceae,  Gesneraceee,  Melastomacese,  and  Sapindaceso ;  the  Vochysiaces 
are  peculiar.  The  peculiar  genera  are  too  numerous  to  be  all  mentioned 
here ;  among  those  richest  in  species  are  the 

6re/*era.— -\''ellosia,  Barbaconia,  Manihot,  Franciscea,  Ditassa,  Lycno- 
phora,  Diplusodon,  Kielmeyera,  Sauvagesia,  Lavradia. 

Characteristic  f/enera  and  species,  according  to  the  different  modes  of 
occnnrence. — In  the  primseval  forests :  Palms  of  various  genera,  Thoa, 
Ficus,  Cecropia,  Anda,  Rhopala,  M^-ristica,  Bignonia,  Theophrasta,  StitlUa, 
Oxyanthus,  Coutarea,  Psyenotria,  fertiera,  Feuillea,  Carica,  ATyrtus,  Gus- 
tavia,  Lecythis,  Bertholletia,  Melastoma,  Ilymenaea,  Dimorpha,  Tratti- 
nickia.  Pilocarpus,  Trichilia,  Oedrela,  Cupania,  Banisteria,  Hippocratea, 
Caryocar,  Marcgravia,  Clusia,  Calophyllum,  Sloanea,  Gothea,  Leoretonia, 
Abrouia,  Carolinea,  Bixa,  Uvaria. 

In  the  Catingas  (or  open  woods,  where  the  trees  lose  their  leaves  in  the 
dry  season)  :  Jatropha,  sp..  Acacia,  sp.,  Mimosa,  sp.,  Coesalpinia  pubescens, 
&c.,  Spondias  tuberosa,  Thryallis  brasiliensis,  Chorisia  ventricosa,  Bombax, 
sp.,  Eriodendron,  sp.,  Pourretia  ventricosa,  Capparis  lineata,  &c.,  Anona 
ootusifolia,  &c. 

In  the  Campos  (open  treeless  plains):  PaniceaB,  Amaryllis,  Alstrce- 
meria,  Vellosia,  Barbacenia,  Burmannia,  Stelis,  Cnemidostacliys,  Rhopala, 
Laurus,  Ocotea,  Goniphrena,  Lantana,  Echites,  Hancomia  speciosa,  Oas- 
nera,  Lyenophora,  Baccharis,  Vemonia,  Mikania,  Stevia,  Melastoma, 
Rhexia,*Terminalia  fagifolia,  Gaudichaudia,  Sauvagesia,  Lavradia,  Plect- 
authera. 

On  the  sea-coasts:  Cocos  schizophylla,  Diplothemium  maritimum, 
Eriocaulon,  sp.,  Xyris,  sp.,  Avicennia  tomentosa,  Rhizophora  Mangle, 
Couocarpus  erectus,  Laguncularia  racemosa,  Bucida  Buceraa. 

Cidiivated  plants,  about  as  in  15. 


mrxmcAh  reqioj^s. 


21.  Rejourn  of  •krul^y  Campo»iia  (Extratropical  S.'American,  or  SL* 

Mem  Um^penditre,  50^-74'*  Fabr. 

tSiaracUr* — The  tropcal   forms   decrense  or  vAnish;   extmtronical, 

)  eepeciftUj  European,  forms  take  thoir  pkco :  Kamineulacew,  Crucify  ne, 

fieliantbemiuii^  CaryDph\llftcea)|  LathyruM,  (  uilinm,  Teiimmii,  l*liiititiigt>^ 

I  C*»ejit;  a  few  8outlj-.Vfr5can  foniu^  IVily^riilis  Dxalis^  GnaphBiium.    Tiiii 

legion  has  more  IIiild  half  its  gsnem  in  citiumon  with  Europe.    Numi^rous 

CoDipoaiUe ;  many  amonf  theae  ahrubby. 

€iet$era, — Ij«rreR|  Horlia«  DiiK»«is,  lioopi»,  Acicarpha,  Cortema,  Pi^tunia, 
Jftban>sft|  IVicycla,  C*aperotiia,  IUp*>ttiiulA,  In  prfat  part  conaistmg  of  apou 
flat  plain.s  t  I*ampafi|^  civer  which  Gmsw'j?  ami  Thbstles  prevail, 

V^iHvateti pianU, — Mosliy  the  European:  Wheat,  Vine,  The  Peach  ia 
Teiy  mdely  tspread. 


Mmn  t^tfieratttrr^  41^-48°  Fahr. 

Character. — Qroatfesemblance  to  the  Narth*£u7opeaxi  Horn  (Be^on  2). 
TIm  Hopieftl  foima  IwTe  cotMx  Ttoiih^d. 

diMiea.  The  foil  owing  ara  alao  oomnion:  Ranunculacee,  CrudforRc, 
Caryophylhiceie,  Ho^aoeo*,  Umbellifern.  Two-thii^*  of  the  i^ncra  in 
cinnrrioii'w'ith  Euit»p«.  A  »%bt  approximation  to  South  -^Vfnca  (Uliw 
tlioluf*,  Wif^pT^a,  Giilaxi&i  Crassula)  and  to  Australia  (Embuthrium, 
Ouri*! «  \  Mniarum). 

f'f*^  /?riM»ra,— 11  ftimaitUa,   Astelta,  Callixene,  Phileaiai  Dm- 

v»  ill,  Peniettya,  (Jt]goiponia,NaaBaTia,Bolax^Asoi^U| 

I'  iidna*, 

J nammnarn  rrvr-.  itmi  ihruhi, — F;i  -^^^^-fi,  Siilix  inagi^Uanica» 

Embotttriimi  eoccitii«um,  Pi'mHtyn  \'\  mucnmntju  An«ir\>- 

IDttdA  mynamt««,  Bacchant  trid<^n(^>  n  uikiu  amelloidt's  Kibt^-f 

^OHtflUanicum,  I'^i'^HlloMia  sfrrata,  1  ujoji,  MvrtiiM  miruruujiina, 

Bmena  ilicifulia,  H  inertnia,  li  ul |..v.l.i,  h.  cnipetri folia,  Jlriuiya 

Wintcri.    Xo  cultiTation. 


{S.  J/riamf  or 


.  ilora  verr  rich  in  fornit^  Uil  not  liLturiaat ;  no  lai;^  dvtuti 

aucc' of  rbmbing  planta,  A  '  ■  * -    " '  '•  ..L,..t. 

x^mmrtmrnm  ■»«  Orf/rrn,— Ilea tiaoa».  lm\- 
mdMip  BfWtiteoKi,  IHoameAs,  GemtiaoML,         1 

miii%  Agtpa&tlmai  £iioaiiu*»  MnAAonU,  Sti'iii/Ia.  T'                       », 
PlPOlti.  Id(»tioidfiidfoiv  Lineoff^ 

taot«),Sl]lbe,S^lago»atmBa,  i  S 

PlnoniA,  Ortgoapannnm,  TatcboDttuthu«^  Keibiyuji,  Gortc^ria,  At^tuu«y 
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Othonna,  Stoebe,  (Edera^  Anthaspermam,  MesembiTiiiitiheinumy  TahE 
Liparia,  Borbonia,  Lebeckia,  Eaifma,  Aspalathus,  Stavia.  Brunia,  Phj-lk 
Diosraa,  Pelarjronium,  Oxalis,  SparmaDnia,  Muraltia,  Poljgala,  Pens 
Welw-itschia. 

Predominant  forms. — On  the  sandy  difltricts  of  the  coasts :  St«pe£ 
Iridacese^  Mesembrranthemum,  Kestio,  Diosma.  On  the  mountaii 
Proteaceae,  Erica,  C^rassula,  &c.  On  the  dry  plateaux :  Acacia  capnu 
A.  giraffae,  A.  detiuens,  A.  viridamis,  EuphorDia  mauritanicay  E.  t«ii 
Poa  spinosa,  Mesembryanthenmm,  sp.,  Aloe,  Iridaceae,  Erica,  Diosme 
Restio. 

Other  remarkable  specie^. — IIa?manthu8  coccineus,  Amarvllis  toxifar 
Testiidinaria  montana,  T.  elophantipes,  Podocarpns  elongatus,  Sal 
^ariepina,  l*rotea  mellifera,  P.  prandiflora,  l^ucadendron  argentem 
I^ums  bullata^  Lycium  tetrandnira,  Olea  similis,  Rhizogum  triehotoroiu 
l'arch(manthu8  camphoratus,  Stcebe  rhinocerotis,  Crasaula  coccinea,  Po 
tulacaria  afra,  Mesembryanthemiim  edule,  M.  turbiniforme,  Metrosider 
angiistifolia,  Acacia  elephantiua,  Zizyphus  bubalina,  Calodcndron  capem 
Welwitschia  mirabilis,  Succulent  >*inee  (Vitis),  &c. 

Cultivated  plants. — The  Euro|>ean  cereals,  fruits,  and  esculent  veg< 
tables;  also  Sorghum  cafiroruiu,  Batatas,  Plantains,  Tamarind,  Guar 
Shaddock. 

24.  Begion  of  the  Fucah/pti  and  Epacrides  {Atistraliany  or 
R.  Brown^s  Region), 

Mean  temperature,  o3®-73°  Fahr. 

Character. — One  of  the  richest  and  most  peculiar  floras,  but  withoo 
any  considerable  profusion  of  vepretation. 

The  charaHenstic  orders  and  genera  are  —  Xerotes,  XanthorrhoBi 
Pterostyles,  Casuarinm,  Jjeptonieria,  Pimelea,  Proteacea?  (Ranksia,  liak^ 
l*ersoonia,  Grevillea,  Petrophila,  Tsopopron,  Dryandra),  MvoporineaB,  West 
ringia,  Logrania,  Mitrasacine,  Epacridacea)  (Epacris,  Leucopogtin,  Sty 
nhelia),  Stackhousiete,  Scfevolea?,  Goodenovieie,  Stylideop,  Eucal>-ptui 
Melaleuca,  Leptosperraum,  Acacife  aphyllae,  Platylobium,  Rossiae»a/Di(M 
nieoB  (Boronia,  Zieria),  Pittosporeae,  Tremandrese,  Pleurandra,  Hibbertia 

Predominant  trees  and  shrubs. — Three-fourths  of  the  forests  are  com 
posed  of  species  of  Eucal^-ptus,  tlie  number  of  which  amount  to  more  thai 
a  hundred.  Next  to  these  come  I'roteaceae,  Epacridesp,  Diosmeae,  Ca 
suarina;,  and  Acacia} ^ph yllje,  forming  woods  and  "  bush.**  Also  Conifer«e 
Araucaria^  exc^lsa,  A.  fiidwilli,  A.  Cunninghamii,  Cookii,  Dacrj-diun 
Franklinii,  Podocarpus  spiuulosa. 

Cidiirated  plants. — In  the  European  colonies  the  cereals,  fruits,  and 
vegetables  of  Europe. 

25.  XeW'Zealand  Region  (Fordeys  Regimi), 

Temperate  climate. 

Character. — Tropical  forms  vanish,  or  appear  but  sparingly.  Half  the 
genera  European.  Approximation  to  Australia  (Pimelea,  Myoporum, 
Epacris,  Styphelia,  Cassinia,  Melaleuca)  ,*  to  South  Africa  (Gnaphaiiujni 


rtJLTisncs  or  ^ 
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Xsnnthetnutii,  Tetmgonifif  MeAombtyantbemumy  OxaHi);  to  tbeAnt- 
arcdc  region  iMniiiruiii,  Fuchf^ia,  Acaena,  hnmrs).    Very  manj  F©nw. 

r/tw/'Tfi.— rhonuimii,  Pt*nnaiitia,  Knigbda,  rorstera,  OrMehnia,  Meli- 
oope,  Dicer%  Piagiantlius,  Mi*lictua. 

CharaeUnMic  tpeeietu — C yathea  medullami  Glcicbetiia  furcata,  Dmcipna 
indiviBa,  I>.  australis,  rhurmmm  t^^nax,  An>ca  »apida^  Dacndium  Uxi- 
lolium,  iMmmara  au^traliB,  Podcicarpus  ToUrra,  Kai^btia  ejicelM,  Avi- 
oeimia  retiiiiireTaf  Andromeda  rupeAtria,  Epacm  jimipciina,  k^,,  \\\'U\' 
nuumia  racemota,  Tetragonia  expansa,  Fucbaia  excorticata,  Melaleuca^ 
•p.,  IHoara  dentata^  B.  ^errata. 

Cultivaifd pitm(4i.^\nim  t»sculfni  Ivulm  chrymrhhuB^  Phor- 

mium  tenax  (Nt'W-Zi*alaJid   lla\),    :    ^  tiberry,     lu  tbe  Eiuopean 

oolomea  the  oereala,  fruiu»  and  escoltfau  ot'  Ueatraf  Europe. 


8iet  4.  StATiSTrca  o?  VsoKtAxioy, 

Variooa  autbors  ha^e  made  computations  from  existing 
dftto*  with  a  Txew  to  aaeertain  the  total  number  of  existing  fipe^nea 
of  Phanerogamia ;  but  as  thd  opimona  of  authors  aa  to  what  Hmita 
a  spccioa  are  00  extremely  Taned^  it  seems  oaeleas  to  oct'upy  spac^ 
with  9iich  apcculatiTe  matter.  The  compotatioiia  range  from  11J0,<XK> 
to  3M0,<HH)  species  ond  upwards.  It  is  somewhat  more  easy  to  lay 
down  »ome  general  t^tiatical  facts  regarding  the  diatribution,  and 
particularly  in  reference  to  the  ri'hitive  proportiona  of  the  more  im- 
]K>rtant  ClaHsea  and  i>rdera,  in  diflerent  regionit  of  the  globe. 

947.  Materials  are  iiunifieieiit  to  enable  us  to  calculate  the 
rdatire  distribution  of  Cryptogamia  and  Phanerogamia  in  di^rent 
regions.  The  former  apjiear  to  hear  a  higher  proportion  to  the 
la&or  as  we  recede  horn  the  equator  lo  the  poloa;  but  this  may 
depend  upon  our  better  aoqoaintance  with  the  Cryptogamic  Floras 
of  the  nortliem  teroporato  fegions  than  with  the  Oryptogamia  of  the 
wanner  climates, 

948.  Aa  regards  the  relative  ahundanee  of  Hoooootyledons  and 
Btootyledons  in  diibrent  latitudes^  it  is  generally  agreed  that  the 
proportion  of  Monoootyledona  to  IHeotyledona  increases  from  the 
equator  towards  the  polea, — a  retrogrewion  of  the  proportiontil 
number  taking  pUcc,  however,  in  the  icy  regions  of  the  pole«  and  on 
alpioa  itimmita.  As  a  rule  aUo,  doiael}'  oonneeted  with  the  aboire 
atateOMllts,  Hooooo^ledons  are  more  pn5dominani  in  proportion  to 
the  greater  moisture  of  a  climate. 

949.  Probably  no  Orders,  except  the  leguminoMe  and  the  Com- 
poaitasy  eontdn  a  number  of  species  amountiug  to  5  per  oent.  of  the 
total  nninber  of  Phanerogamic  speeiea.  Tbui»  the  existenoe  of  species 
of  one  Order  in  any  region  exceeding  in  nomher  5  f>er  cent,  of  all 
the  spedfs  found  there,  indieatet  a  predominanoe  of  that  Order.  If 
such  piedominanoe  oocnr  only  in  one  region,  the  Order  becooMi 
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chrmrctenstic  of  tnat  region ;  if  such  predomiTiaiieo  of  the  smne  Order 
occur  in  many  regions,  it  indicates  wid^  diffiision  of  that  Order, 

In  a  very  lonp;  list  of  Floras,  from  all  part^  of  the  f^lobe,  compared  by 
Alph.  I>e  C'andfille,  it  was  foiind  that  only  ^5  Orders  of  PhanerogamiA 
formt*d  more  than  o  pi^r  cent,  in  any  one  or  several  regiona. 

The  Orders  which  pivsented  io  one  or  but  a  few  floras  from.  10  to  1& 
per  i'ent.  of  the  Phanerogamic  epecies  were ; — 

CarynphyllacefB  . ,  Spitzbergen  (14  J  per  cent)^ 

Cnic'iteno    Spitzber^^n  (19),  and  Melville  Inland  (ISJ), 

Legnminosro   , . . .  Alnjost  all  intertropical  and  subtropical  regions. 

RuoiacecB    Sierra  Lt^one  {10), 

l*roteacefB   ,...*,  Australia  (11 5). 

>fela>«tomace(e    . ,  Wnst  coast  of  tropical  America  (11}),  11ra2dl  (P)* 

SaxjfragaceaB  . . ,  ♦  Spitzbergcn  (14^),  MelviDe  Island  (15).  ^ 

Solanaceje Ascenfiion  (Vi)  (naturalized).  fl 

Myrtaceie    Brazil  (?).  " 

Cj-peraceie Lapland  fl^T),  Iceland  (11),  Broclien  (12). 

Orchidaceaa New  Guinea  (ItU),  Java  (lOj,  MauritiuB  (111), 

S.  Mexico  (10).  M 

Of  Orders  ordinarily  exceeding  10  per  cent,  of  a  flora, — 

On^minacem  constituted  l^  per  cent,  in  Spitzbei>?en  ^  21  in  MelviHe 
Isknd;  i'7  in  Ker^fuelKDa  Land.  Conipositte,  18^  percent,  in  Califoiikia 
and  Mexico;  1\)  in  the  Malouinet*;  21  in  Chili j  22  at  Quito;  25  in  the 
S.  of  Biit?no!i  Ayres ;  27  in  Juan  Fernandez. 

r^rdern  with  more  thnn  SO  per  cent,  occurred  in  exceptional  localitkt,  \ 
viz.  CompoaitiB  {*^^}  in  the  elevated  porta  of  Chili,  and  C3rperaeeflB  (3d||^ 
at  Tristan  d'Acunlia.  f 

050,  Certain  Orders  predominato  in  particular  ktitndes,  without 
being  in  their  nature  characteristic  of  those  latitudes. 

Thua,  while  in  some  reirious  of  the  tropical  zone  the  Palms,  Zingi- 
beroceffi,  Marantaceie,  ^lelastomaceaa,  Malpiphiaceie,  iS:c,  are  ronlly  cha- 
rarteristic,  the  predominant  species  of  the  tropical  floraa  are  not  'mem* 
b+Ts  of  gyeh  Orders  as  Laurneeio,  Menisperraacefo,  Anonaceie,  Bonibaci#» 
which  have  tht^ir  maxiTUum  in  hot  climates,  but  belong  to  the  l^fifurtii- 
uoflfB,  Graminacere,  and  Composite,  which  exceed  10  per  cent.  _ 
in  the  tropJc.«ji:  the  Orchidac^em  and  Cyperaeeje  follow  next,  t? 
phorbiacen!p  Urticacea?.  Melastomacefls,  and  Scropbulariacefe ;  of  whic]i| 
ilela^tomacea?  alone  belong  exclusively  to  hot  regions. 

Other  Orders  occiurin^x  io  many  tropical  Horaa,  but  formiug'  lesa  thtB 
/j  per  cent,  of  the  speeiet*,  are : — 

Convolvulaceie,  Malvaceii£:%  PiperaceaE?»  Zingiberacea?,  and  ^larantaCM^ 
Solanaceflo,  and  less  commonly  Aeanthacea>»  Amentaccfo,  ApocynaoQCv 
Hignoniaccfe,  Bomginacem,  Capparirlaceie^  Cucurbitacefc,  Gontian^^H 
Labifitie,  Lauraeea*.  Loranthacem,  >Lilpighiacea%  >li,Ttiice«L»,  Umbelli 
Palmaceie,  Paasi florae cie,  Rosacea),  Kutaceie,  Anacardiaceie,  and 
benacete. 


KTATiaTIC*  OF  TBOTTTAnOK, 
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Thft  Ft^rna  are  likewine  exr©©dmgly  predominant  in  ipecie«  iu  tlie 
i-^lnQ(h  of  the  tropiwi  (10,  21,  2*1  per  ct'iit). 

Ill  northern  temperate  latitiidi^a  (from  the  twpic  to  (Xf  N.  lat,),  aj^in, 
CompositJB^  Onunmaceiei  Oypetaceie^  and  Le^uuinosce  predouiiuat^  in 
roeciea ;  the  Cyperaccie  increaiii)^  northward,  tht?  Iv«*^mino!«fo  mpidlj 
dTecrf^ftfiing' {(trnnada  8  per  cent.,  i  orkshiru  4^  per  contj,  Next  follow 
Crucif«'m\  Umbellifem*,  and  Car^'ophyllacea?  j  tht-ii  l^biftt;iL%  Hosac^^a?, 
and  St^mphulnriacfii?.  No  other  Orders  exceed  5  per  cent  of  tlie  »p*cies*, 
and  onl^-  Attain  thla  in  pxceptit>nal  localitiea. 

In  the*  northern  xone  bejoiid  ^K)"  N.  lat.,  the apeicie«prtKlominatinjBr north- 
ward** M^  OramilliCeiB,  Cruciferap,  8axifhi|?ace«e,  Cftr>nph>'llftceie»  lia- 
nnncniacf^nj,  Hoiiic««&,  Cypi^raeHm  (5-7  per  cent.).  Compoaita>  fi»rm  7  per 
c^-nt,  in  Melville  Ifiland,  out  only  4-5  percent,  in  Spitzberpen*  Amen- 
tift^rre  ( JJetulttCfte,  SaJicarciiN  &c. )  and  Jiincaceaj  bare) v  niach  5  per  cent. ; 
l\dTK<  >Tin(^*^%  Ericaceae  and  Scrophulanaceie  approach  thia  number^  but 
are  mo^vtly  bi:'low  it 

In  the  ftouth  tcmp^mte  2ono  %vc  tind  two  clasw*  of  rt^gions,  one  dn%  the 
other  with  a  damp  climate.  Tht*  fonn^T  compreht?ndfl  the  Capt*  oi*  Clood 
Hope,  AuBtialiay  Chili,  and  La  Plata.  Compaait«»  predominate  at  the 
Cape  and  in  Animca^  but  in  Australia  fall  to  7  per  omi.  L«^gnminDa0^ 
on  the  contrary,  make  but  7  to  12  per  cent,  in  America  and  at  the  Cape^ 
but  14  per  cont  in  Australia,  The  Otmm«  «c«  not  more  than  S  to  6  per 
cent,  anywhere,  and  the  ryp^raccw  Ktill  fewer. 

The  Cape  and  An^trahn  have,  however,  certain  e«peciallT  abundant 
Ord«w ;  thua  rioteac<?«j  form  2  to  tt  p^r  cent,  at  the  Cape,  S-12  per  cent* 
in  Anatnlia;  Mjrtaoen  9  per  eent,  and  Epacridaces  4-5  per  o«nt.  in 
Australia ;  Indacett  4-6  par  oant.*  Liliacea^  4-5  per  c«nt^  aiud  Erioacem 
2-i\  p«r  cent  at  the  Gape;  Stylidiaceio  and  OoooeoiaoeA  are  efpeciallj 
AuFtralian. 

In  the  moiit  regiona.  compriiiinfj'  parte  of  the  African  coaaty  Taemania, 
New  Zealand,  Uland  or  Chilt^?,  ^c,  the  GraMee  and  Compoait«  inetvaae  in 
departing  tr*im  the  tropica ;  C)rpei«een  riaa to  4-^  wr  cent. ;  On^htdaceiD, 
4|-$J  pctr  cent ;  and  Fcma  are  Tery  nnmoroaa  in  uw  island^).  HeatiaeeiD 
increaie  in  Tasmania^  but  Proteaeett^  Legmntnoim,  with  StjUdiaceiey 
Ooodfldaeeei  &o.  decrt*aae«  The  pnfotti^em  in  the  aouthem  extremity 
of  America  lyipioich  those  of  the  tempemle  and  moiat  regiona  of  the 
northern  htrnmrnm. 

Am  a  geninl  ilBlaiient,  it  may  be  Mid  that  of  the  three  mo9t  fn* 
q^uently  predoidliltiitt  (Mer%  LegundlUMa  aie  diminiahed  in  propur^ 
tion  to  temperature,  tiie  OompoeitB  i|ie  leeMced  by  ccnnbtned  cold  and 
humiditTy  and  the  OnuBinaciaw  in  leiftft  nndonunant  where  the  dimile 
iadiy. 
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CHAPTER  III. 

DOTAXICAL  GEOLOGY. 

Sect  L  Natubb  and  Ikpobtance  of  Fossil  Plants, 

951,  Kemains  and  tracej^  of  plonta  are  met  mth  in  most  of  thfil 
BtTfitiJied  roeky  which  have  htfcn  prodiicx^d  hv  successive  grc<^logicoIl 
cliatiges  of  the  earth's  surface.  The^e  romaius  aft'ord  an  indication,,] 
more  orlDS»  perfect  in  different  cases,  of  the  nature  of  the  vog^tatioilj 
whieh  has  existed  in  earlier  periods  of  the  world's  history.  Ve^^I 
talde  remains  found  imbedded  in  geological  formatious  are  callcdi 
fms'd  pJantg  %  and  the  condition  in  which  those  foRsils  occur  are  ex-l 
ceedinf?ly  varied,  both  as  to  the  nature  of  the  suhstanco  prcserviT)f| 
the  vegetable  forms,  and  the  degree  of  perfection  of  the  forms  pre^ 
served. 

The  principal  kinds  of  fossils  may  be  classed  as  follows  : — 1,  P^tifitd 
piiinhf  in  wiiicli  the  fltnicfures  of  plants  haveb+vn  more  or  less  eompletelT 
impregnated  with  minerfil  matter,  hardening  them  into  a  stonj  nuifis. 
They  present  vnrioas  moditieations,  in  which  more  or  less  of  theorganie 
matter  remaiusT  complet'elv   impregnated   with   minenil  sul>8tanoefl,  or 
wber*^  the  mineralization  is  so  complete  that  the  orgijmic  substance  hu 
totally  di^ppeared.     The  mineml  substfUiee  of  nueh  fossils  is  dittefent 
in  ditferent  c&"*es,     8ilieilied  remains  are  the  most  common  ;  fos&ils  im^  i 
pre^rnated  with  carbonate  or  sulphate  of  lime  abound  in    other  »tnili^| 
while  fossils  of  denne  nr  eartliy  irnn.^itone,  tindllii<*eou.s  ironstnne,  aii^J 
In^tly,  iron -pvri tea  are  fre^iuent  in  particulai'  rocks  j  impregmationa  '  *' 
rock-salt,  oxide  of  copper^  nlenninti>  kc.  nw  rarer. 

2.  CfHil^  where  tli^'  vesretable  substance  is  more  or  less  completely 
verted  into  a  Polid,  black,  combustible  carbouaceons  siibHtaiiee,  of " 

like  ar^pect.     This  occur:^  in  almost  ever^^  pos**ible  moditi cation,  in  i , 

or  in  the  fonn  of  iwuUted  pbints  or  orgsuiJ*  of  plants^  from  the  solid  iitoiif  | 
(ftdhrarife  to  the  fimtni  eofd  or%MiVf^»  which  prefjorves  the  orpranic  tertnul 
and  is  recn^n;i7«hle  at  tirst  sight  as  vegetable  matter-  Coal-bc^ds  id  J 
formed  thrt>ugh  the  accumulation  of  va^it  masses  of  vegetation,  and  tJut] 
conversion  through  prt^nsure  mid  chemical  clningcp  into  solid  maitstea*  hc\ 
leavt«,  stems,  or  pjirts  of  stems,  such  as  layers  of  hark,  ftniitSt  &c.,  c*- 1 
verted  into  coal,  are  found  isolated  in  Htrnta  of  various  comp*iAiti«B.  1 
With  these  last  an-  intimately  connected  the  numerous  f<i8sils  whicli«2t| 
true  petrifactionp,  but  have  the  orgatnc  matter  pre^ervetl  in  tlie  tnint^J 
substance  in  the  cr>nilition  of  cobL  ^i^ing  r  coal-like  aspect  to  the  i 

H.  ImprfHsifius  or  nnhtrfif  crtf^^of  phytt3  or  or;LJ:rtn'*  cf  |il«nt^t  "whic 

l)een  fanned  by  the  vegetable  objects*  k^^ing  incru^ted  by,  or  imWdii 

mineral  substance  and  decaying' suljpefjuently  to  the  soHdilication  of  tfl 
enclosing  substance;  the  csivity  left:  by  the  decayed  veg>?table»  mSf^l 
filled  up  by  the  same  or  a  difiVrent  mineral  substance  ;  and  en^t^  of  ^1 
intenist  parts  of  f«tems  &c.  are  met  with,  from  the  penetration  of  ll'l 
mineral  mat^ter  into  cavities  formed  by  the  quicker  tiecay  of  sucev^l 
stmctuiea,  mck  as  ^ith. 
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4.  C^ftcit  f^nimnetl  m  umhrr^  the  ImjqI  i^sm  of  a  PlBe,  whicli  luw 
accideotaUy  pnrici»tHl  vArinuf*  vegetuble  mnA  a&imAl  bodie*  which  It  Eowt*d 
over  while  Uuuid.  Th»  ubjocu  Are  Bometum'it  thorouglilv  impregnated 
with  ambt^r^  like  mirroscopio  obj»>ci8  eiielo«ed  in  Canada  balaain,  theae 
having  been  endodtMi  iu  a  d^^dd  or  dry  romlitton  \  in  other  casBs,  where 
fresh  or)]:aii0  have  boc*n  enclnMd,  hollow  caats  onlj  are  founds  the  €Ui* 
cloeed  mattor  having  boeu  more  or  leaa  decompo«cd. 

952.  The  atudy  of  vegetable  foediU  ia  far  leea  BatiaCnetorj  ihaa 
that  of  animal  remains,  sitiee,  in  the  great  majorttj  of  caaofi^  the 
structures  most  distinctive  of  the  subordinate  group®  of  planta  are 
formed  of  verj^  perishable  matter.  Genera,  and  even  sixeiea,  of 
aaimala  may  be  reoogiujied  bj  bonea  and  shells,  whioh  are  of  a  very 
pernatent  nattt!^«  imd  are  found  abundantly  in  stratified  rocks.  Hie 
preservation  of  fossils  can  only  ha^e  occurred  through  the  agency 
of  watiT.  impregnated  with  minoimlitillg  matter,  or  loaded  with 
mud  nluch  endoHod  the  remains :  the  vegeUblo  bodies  which  can 
resist  tiio  lorig*ooutinued  action  of  water  are  few ;  and  these  mostly 
afford  tjaly  characters  of  lai*ge  sections  of  the  vegetable  kingdom^ 
mtliout  furnishing  generic,  far  less  speci^c  distinctions.  Added  to 
the  fragmentary  character  of  the  fossils  known,  those  kinds  hitherto 
fotmd  possibly  only  represent  partially  prevailing  forma  of  vegeta- 
tion. 

95d.  Attempts,  hoire?er»  haTS  been  made^  by  combining  the 
eooelqikns of  slratigraphiesl  geology  and  animal  pali^ntolo^n^  with 
those  of  regetable  palttontology^  to  fbrm  oonoeptioiis  of  the  clmmc- 
ter  of  the  Tsgetaitioo  el  sweeeeiiing  geelogiesi  psriodi.  The  idca^ 
obtained  in  tlii*  wny.  however,  are  very  superficial  and  exc^'edingly 
8{)i*ciilativt%  8tiU  there  is  much  that  is  promising  in  the  invent Igti- 
tioTui :  and  the  general  tendency  of  all  the  facts  hitherto  collcH?ted  is 
to  indicate  that  there  has  been  a  gradually  increa^ng  complexity  of 
organiaatiou  in  the  planta  saoeeeiiTely  ereated^  that  the  plants  of 
the  oarhost  epochs  belong  to  the  lower  CTtSSOi,  and  that  the  higher 
Phanerogamia  appeared  only  in  the  later  Ibflliations — in  the  kst  of 
these  probably  in  amsUer  proportion  than  in  existing  vegetation.  In 
the  earliest  formations  (Csmbrkn,  Silurian,  ^c.)  the  few  vegetable 
remains  are  those  of  Algte,  Fucoids,  &c*  In  the  Devonian  and  CVbo- 
niferous  periods  vasetilar  Cr57>t<igama.  Ferns,  Lycopoda,  Eijuijietii 
prevailed.   IntheTrisssioandOoH'  U  Gymnoepermoua  plants 

form  a  marked  fbatme^  also  Ccm  uls,  ^.,  with  Ttee-fems 

and  tnoes  of  Meaoootyledoiioua  plants.  With  the  Cretaeeoos  period 
appear  Angiospennoas  planta,  beginning  with  a  prepondenmee  of 
Inc  omplets.  and  passing  tliro«i|^  Bislypelala  to  the  meie  feeoBl 
lorumtions,  where  Gamopelaloiis  pbnts  provafl.  But  ui  ill  essss, 
tkongh  there  is  evidettee  el  pregrsw,  Ibers  is  ta  ewwlsfflBg  of  the 
elisfsctfiriitioi  of  cue  period  by  Hxarn  of  SfaeHier. 
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954.  One  iraportniit  point,  however,  mu^  not  he  o^erk 
iiKjiiiries  rt^kting  U>  this  subjoct ;  tliat  is,  the  probability  of  ibe  «*^ 
cxi^toTice  of  divei-sifit^d  heal  Jhrm,  as  at  the  present  day,  th«  f»- 
mains  of  which  might,  from  purely  systematic  considcratioDfT  bt 
regarded  as  of  different  antiquity* 

In  ilhi-^tTRtion  of  this,  it  may  be  observed  that  the  rexnaLna  fotmdi 
Eiimpeaii  formations  belonpuj?  to  the  epoch  imniediately 
piVfW'nt,  offer  a  generul  resemblance  to  the  pri'vailing  foruia 
North- American  veg«?tation. 


Sect  3.  Fossix  Plaktb  characterixiho  pjuarcuiiat.^ 

Geolooicil  FoRSIATIOXa* 

1.  FJ{^a  of  the  Pal4xozoic  Strata, 

A.  Lower  and  Middle  Pidfieotolc,  or  Tnu»ltloii  Period. 

95*5*  Compamtively  few  planta  are  known  in  thc^e  strata,  i 
considerable  amount  of  nneertainty  exists  in  rcferenc?o  to  the  i 
mi  nation  of  the  fossils.     What  remnants  remain  in   the  Cambrii^ 
Silurian,  and  Lower  Devonian  seriea  are  apparently  those  of  i 
A]fi\v.     In  the  more  recent  deposits  of  this  age,  Fenu^  ' 
and  Conifers  are  found. 


B.  Upi>er  Palfltoioic,  or  Curbotilfbroiia  Syitem. 

95(5.  The  known  floras  of  thi«  system,  remarkable  for 
fence  of  the  great  coal-beds  of  Europe,  afford  a  very  laxigo  j 
of  species,  in  which  there  is  a  continued  great  predor 
Leafy  Crvptogamia  (Ferns  &c.). 

The  princifial  characteristics  revealed  here   are  the  al 
Pi  cotyledon  R,  the  paucity  of  Monocotyledons,  the  predoi]  ' 
the  Fenis  and  allied  Classes,  and  of  certain  plants  of  or 
not  met  with  in  existing  vegetation,  referred  by  Jiome  authc 
Claas  of  Gymnoftperms,  by  others,  and  probably  more 
the  vicinity  of  Lycx)podiacefc  &c.     Conifers  and  Cyoada 
appear,  '^'itb  Stigmarias,  Bigillarias,  Lipidodcndrtm^  Ac*    The  | 
character  of  this  t!ora  is  very  monotonous,  and  alike  ru 
from  the  p<jle8  to  the  equator. 

This  flora  disappears  almost  entirely  in  the  next  Syvteni. 


957.  The  fossils  of  these  strata  afford  only  fragmentaiy 
seutatiTeis  of  the  Carboniferous  flora,  most  of  the  chanclenatie  \ 
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taring  disappeared,    Tbo  Orders  are  much  the  same,  but  lew  no- 
morously  represonted  by  fi|H?oies.     Silicified  coniferous  wood,  Ferns, 
r  ind  AlgBA  are  found,  and  alao  avideuce  uf  the  exiateEOO  of  Palms. 


2,  Fhra  of  the  Maosoic^  cr  S^^nflnrtf  Strata, 

A*  TrtWMtoi  or  Now  Bod  07«t«i]i* 
058»  In  the  "Variegated  Sandstone**  strata  of  this  formntioii, 
oomparativoly  fow  species  hay©  yet  b<M?n  observed.  The  Carboni- 
ferotis  species  have  disappeared ;  Fems  still  predominato,  and  e^- 
bit  peculiar  forms ;  Conifers  (  F'ai/rm.  HauNnfjera)  are  abundant ; 
pycadete  rare,  and  a  few  doubtful  Monocotyledons  (Ta^rtteSy  Pttlm^ 
OTyris)  occur*  In  the  *'^Keupcr  *^  Sandsionee,  with  a  general  analogj^ 
in  the  proportion  of  Orders,  except  that  Conifera)  are  rare  and  C^- 
cadaoe«e  abundant,  the  genera  of  Fcms  and  allied  Orders  are  mostly 
distinct  from  those  of  Uie  Toai^esian,  or  "  Variegated  '*  SandstODee* 

B,  I4«Mlo  eysteui. 

959.  The  essential  charactera  of  this  epoch  are  the  preat  pre* 
dominane-e  of  CycadesB,  which  here  api^ear  in  several  new  genera, 
and  the  exiitflpoe  of  FcniH  with  more  highly  organized  foHage  than 
that  of  the  genera  of  older  formations.  Alga?,  Fmigi,  lichens,  Lyco- 
pods,  and  Conifera  also  existed  at  this  period. 

C.  Oolitic  S7«teDL 

060.  The  nature  of  the  strata  inferable  here  is  Tery  diTerse :  the 
geoeral  character  of  tlie  feasQ  Tagetation  oonsisis  in  abiindance  of 
Ferns  proper,  and  of  Oyoades,  espeaiaUy  of  those  g?nera  (Zftrntdt 
and  OUitmmUi)  apprciachin^  neirait  to  existing  fytmB,  and  the 
greater  frequency  ^the  Conifene,  Bmek^yUmn  and  Tkut^^  tlian 
in  the  lias.  A^,  Mamloas,  Lyoopods  are  also  finind^  There  aie 
a  large  nomber  of  known  species. 

D.  Wt«ld«a  STstem. 

661.  This  formation,  remarkable  as  a  frcehwater  product,  has 
aflbrded  comparatively  few  species  of  plants^  mostly  congeneric^ 
illluNigjk&  speeificaUy  distinct  from  those  of  the  lias ;  but  the  pro* 
portioii  of  the  Cycadaoeis  to  the  Fcms  is  smiUsr.  Equmhm  and 
Okma  are  represented. 


B»  Orvtaoteos  i 

662.  In  this  formation  we  are  at  oneo  atmck  with  tlie  diminn- 
tion  of  Femsi  BqidsetiosSr  and  allied  Ibmii  the  reduction  of  the 
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Bpeciofl  of  Gymnospc^mis,  and  the   appfaranee    of 
rhaneroj^mia,  chiefly  dieotylcdoiious  (/*<-< w/^,  3/ynirrt»  Sahjp^i 
though    trace's  of  Ptdms  and  Grasses  have  been  met  witlL. 
Cycadacete  are  fltill  numerous;   but  they  and  the  Comfene  da^ 

more  than  etjiiid  the  IHeotyk^dons.     Tlic  genus  Crtdntria^  j         

to  belon;^'  to  tht?  hist  clai*?,  is  reiy  characteristic  of  the  Chulk  forsEK 
tion.     The  Femtj  and  Eqaisetiiceaj  almost  disappear. 


3»  Fhras  of  (he  Tertiary  SifsUm* 


0(53.  The  floras  of  this  system  form  a  more  or  le«9 
irhole,  which  is  continued  in  the  later  strata  into  exiating^  ^ 
tion.  They  are  especially  distinguished  from  those  of  older  < 
by  the  abundance  of  Angiospormous  Phanerogamia,  I>iootjlakoi» 
and  Monocotyledons — above  all,  FaimaceaB.  But  a  sort  of  traaacfm 
takes  pi  [ice  from  the  Cretaceous  period  to  the  Eocene.  la  lUi 
systomt  however,  the  proportion  of  Gynmosperms  rapidlj*  i1i  irrawii, 
and  the  Cyeadiiceie  disappear  from  Europe,  while  the  Conifetti  «^ 
proach  the  character  of  the  existing  genera  of  temperate  regions. 


th   oj 


A^  Eocene  Flora. 

U64,  The  distinctive  characteristics,  as  compared  with 
epochs,  are  the  prcsc^nce^  though  nire,  of  Palmsceas,  the  comj 
abundance  of  Algaj  and  marine  Monocotyledons  (CaufimUM^ . 
riUs^  &c.)»  and  the  existence  in  Europe  of  numcroua  now  exodt 
forms,  especially  represented  by  the  fossil  fruits  of  the  Ide  «l 
8heppey»  the  Barton  Bed  in  the  Isle  of  Wight,  &c.  Though  ks 
rich  than  the  Miocene,  these  formations  include  a  laig^  miflihtr  if 
spt*cies  of  an  Australian  or  Indo-Asiatic  type.  Legnnunoni  j 
suborder  Coesalpinieae  occur- 

B.  Mioc«iio  rtors. 
905.  A  very  rich  flora.     Ko  less  than  900  species  (?)  hai 

detected  in  one  locality  in  Switzerland  by  Hecr.     'The   At        

Indian  forms  give  place  to  plaiits  of  an  American  type,  rmemSbiiof 
the  existing  vegetation  of  the  United  States,  Mexi(H>,  and  J«pta, 
One  of  the  most  striking  features  is  the  abundance  of  PitTmiiom, 
together  with  Monopetalous  Dicotyledons,  especially  a  enppoaed  ]i«- 
biaceouf*  genus,  Stttnhatiera,  The  lijrt  of  fosaUs  oontiiuia  ilao  a  /bup- 
husa,  Luuraeeae,  Combrctacesc,  lx?gumino«a?,  Apocyiiiioe9»  belciogiBg 
to  warm  climates,  with  many  Amentaceous  tree*,  Acartoett,  Pio- 
teacea?,  and  other  planta  now  belonging  to  temperate  rcgiont.  Kik 
merous  vegetable  remains  occur  in  hods  of  this  fommtioD  at  Bofir 
Tracey,  Devonshire,  and  in  the  Isle  of  Wight* 
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C.  PlclooMie  Flora. 
OOf^.  The  Dicotyledons  predominate,  and  are  most  varied,  as  in 
existing  vegetation ;  the  Monocotyledons  are  rare ;  and  the  PalmacccD 
of  the  preceding  ejKxihs  are  wanting.  The  general  analogy  of  the 
flora  is  with  those  of  the  temperate  regions  of  Europe,  North  Ame- 
rica, and  Japan  at  the  present  day.  According  to  the  determina- 
tions made  by  pakcontologists,  many  existing  genera  arc  repro- 
sentinl,  such  as  Taxodium,  Sttiishunat  Cyperacea?,  Comvtonta,  Thy- 
mol acecr,  Santalaceo),  Lvpwlamftfir,  NifMa,  Jiohinia,  GkaitscJna,  Baur- 
hitiia^  CaMi/tf  Amcla,  IVkm^Jufjlam,  Ceanothun^  Cfhstnis,  Sapimbis, 
Lirimlendron,  Capjyann,  Si4f^ro,rt/Ion,  Achras,  SiptipIocoSj  Comace©, 
Myrtaceie,  Pomaceit^,  Tiliact^ir,  Magnoliacetc,  <tc.  This  list  includes 
especially  modem  North-American  genera,  which  existed  at  that 
time  in  Europe  (§  954).     Querctts  Acer  &c.  api>eared  then  as  now. 

D.  FleiBtocene  DepoaiU. 

007.  The  glacial  drift  and  the  diluvial  deposits  behmging  to  this 
group  afford  hardly  any  recr)gnizable  vegetable  remains,  beyond 
fragments  of  fossil  wood  of  Conifenr,  met  with  occasionally  in  con- 
nt>xion  with  the  bones  of  extinct  Mammalia,  and  in  a  few  lignite 
beds. 

The  flora  of  the  glacial  period  still  exists  in  Alpine  districts. 

4.  Floras  of  Early  Formations  of  the  Present  Geolotfical  Period. 

90S.  The  formations  n*fenible  to  this  group  consist  chiefly  of 
freshwater  calcan^ous  dejyosits  (tufa),  the  older  peat-bogs,  and  forests 
now  buriwl  or  submerged  b(*neath  the  sea. 

909.  Tlie  remains  existing  in  calcareous  tufa  have  not  yet  been 
well  investigated,  partly  In^causc  the  beds  are  not  greatly  developed 
in  most  countries,  and  partly  lK»cause  they  usually  contain  only  casts 
of  vcgc»table  structure,  pro<lnccd  through  incnistation.  As  far  as 
we  know,  the  plants  are  similar  to  those  of  the  existing  floras  of  the 
regions,  with  a  few  exceptions. 

97* ».  The  old  peat-bogs,  (.specially  of  Northern  Europe,  often 
contain  vast  quantities  of  nn^ognizable  vegetable  n»mains,  belonging 
to  sp«H^ie8  no  longer  growing  in  the  same  spots,  but  found  further 
south,  as  remains  of  Conjlus,  ISnns  Picea,  &c.  in  the  Shetland 
Islands,  of  Oaks,  Maples,  limes.  Ash,  &c.  in  Swi'den,  beyond  the 
pnsent  limits  of  those  plants. 

971.  lU»mains  of  forests  formiMl  of  still  existing  species  occur  in 
many  parts  of  Europe,  enclosiHl  in  diluvial  beds.  The  city  of  Brealan 
stands  on  the  site*  of  an  ancient  forest,  whence  the  trunks  of  Qttercui 
jtetluHCulata  are  dug  out ;  the  same  is  the  case  with  the  city  of 


676  eEoaRAPmoAL  aki>  Bwom^icki.  SDTAirr, 

Bambcri^,  where  the  tninks  of  treej  of  gr^nt  dlamatisr 
found  m  excavations  for  railwaja  &c*     ^imiliir  trtttilcj  of  I 
occasionally  dug  out  of  tho  dihinid  bods  in  EDglaail^  lyt  in  llaafl 
part  of  the  ralley  of  the  Meduray* 

972,  Submarine  forests  are  kuown  to  exist  off  maiij  pmx^ 
the  liritiah  (ionst  and  the  west  coast  of  Fraoce ;  wood  obtAiiiotl  I 
a  large  submerged  bed  off  tho  coast  of  Petisbroki^sldro  is  f<ran 
eonsiflt  of  Oak  and  Alder,  and  the  wood  of  Pinus  m^lti^tirk; 
Oak,  Elm,  Hazel,  Walnut,  ttc,  are  found  in  the  Britisli  CfiaiiQe 

These  facts,  together  with  the  analogous  but  tnore  eam^kf^ 
deuce  derived  from  imimal  remainaj  Bhow  a  gx^uol  tm^m&m 
the  Tertiary  to  the  present  geologic^  epooJi* 
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CONTAIXINO  THE 


BOTANICAL  NAMES  OF  CLA88E8,  ORDERS,  AND  OENKBA,  AND  THE  VT5RNA- 
CULAR  NAMES  OF  SPECIES,  REFERRED  TO  IN  PABT  IL  OF  TUIS  WORK. 


Abies,  Timmef.  404. 
AniETiNE^,  404. 
AnoimE.^  280. 
Abroiim,  Jacii.  225. 
AbniJ*,  L.  258. 
Acacia,  JfTM  250. 
Acalyi»ha,  Z.  847. 

ACANTIIACE-*,  .*J20. 

Acanthodium,  DvL  820. 
AcanthuA,  L,  *)20. 
Ac«»r,  L.  2;U. 

ACERA,  211. 

AcKUACE-«,  284. 
Achillea,  Xeck.  20a 
Achimenes  /*.  Br.  ;»1. 
Achlva,  A'«f j«,  4.'J7. 
Achyranth«»^  L.  8;K 
Aconitum,7>*Mni*y.  108. 
AcoruH,  L.  870. 

ACRAMPHIimYA,  108. 

ArRoiiKYA,  U>2. 
AcnH'hisina,  IIo<tk,JU, 
428. 

ACROOEXS,  IJW. 

Acrtwtichum,  Z.  410. 
Aetata,  L,  li«. 
Actinocarpus,   R,   Br, 

AdanMinia,  L.  224. 
A<lenanth(*ra,  L,  250. 
A<lh.it(Hlrt,  AW^,  82^>. 
Adiaiitum,  L.  410. 
Ailonis,  J)(\  108. 
A(i.>xa,  Z.  200. 
-»hraea,  Jt.  ^  P.  301. 


-Kcidium,  Ghnel.  452. 

.'FIOICERACE^  311. 
.^'^le,  Corr.  280. 
yl'Igopodium,  Z.  288. 
Aerides,  Lour,  882. 
Aerophyta,  441. 
.-Eflchynanthus,    Jack, 

im: 

yf>culu«,  L.  288. 
-KthiLHa,  X.  288. 
African  Hempy  377. 
AJrapanthus,    iZl^rti^ 
8/5. 

AOARICACE-B,  448. 

Agaricie^  i40. 
Ajraricufs  L.  440. 
Afrathot«*8,  DoH,  dia 
Apive,  L,  :W8. 
Aimwtis,  Z.  .'W. 
AUantbius  7W.  247. 
Aizi>on,  L,  275. 
Aiiijra,  Z.  .*J27. 
Aki,  2«V). 

Alanoiaceas,  208. 
Alaxifrium,  Z.  208. 
Alcht'iuiUa,   Tourncf, 
2«t>. 

A  Idrovanda,  .Von/i,  2ia 
Alftris,  Z.  .880. 
Al.'urit.'s  B>r<  372. 
Alrxtifuirritf  280. 
Alojk.  42H. 
Al^aroba,  258. 
.Mifinia,  ./mm.  «)0.8. 
Alismackjb,  81*8. 


Alismks,  803. 
Alkanet,  825. 
Allamaiida,  Z.  317. 
Allium,  Z.  875. 
AlloM>ni8,  Bemh,  410. 
AlUpice,  2(W. 
Almond,  2<V). 
Alnu5,  Z.  855. 
Aloo,  Toumef.  876. 
ylAv»,  87(5. 

AiifeM'Wwxl,  259,  845. 
Al()m»cuni«»,  Z.  807. 
Alpinia,  Z.  'JHli. 
AUine,  JFliA/f^.  222. 
AiJiiNE.«,  222. 
ALHKl(>ia,  T^tf^rji,  210. 
AlAophila,  IL  Br,  410. 
AUtn*»meria,  Z.  3J=<8. 
Alhtrcbmerie^  888. 
Althaea,  Z.  224. 
Altinuie^  280. 
Alum-ntot,  242. 
Alrwum,  Z.  214. 
AmadftHf  451. 
Amarantacejb,  338. 
Amaranihn,  ;i:i8. 
AmamntuH,  Z  8.*{8. 
Amarylle^y:,  8n^. 
amaryllidacr.v,  388. 
AmaryUithy  :V<d. 
Ainanlliii,  Z.  888. 
Ambroitinia,  Z.  ■H'l. 
Antrriciiu  Ai4ie,  .*I80. 
Amherstia,  Jra//.  255. 
Ainmannia,  Ilimtt,  271. 
Amnii,  Ttmmef,  288. 
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Ammoniaatm,  289. 
Amomum,  L.  385. 
Amphibrya,  193. 
Amyodale-«,  261. 
Amyridaceje,  253. 
Amyris,  L.  253. 
Anacardiacb^,  252. 
Anacycliis,  Pers,  298. 
Anagallis,  Tmimef.  310. 
Anamirta,  Co/^ft.  203. 
Ananassa,  Lindl.  3^)1. 
Anandria,  Siegesb,  299. 
Anchusa,  L.  325. 
Andrnea,  Ehr.  423. 

AXDR-«ACEJE,  423. 

Andromeda,  Z.  304. 
Andropogon,  Z.  397. 
Anemone,  HaUery  198. 
Anemoxejs,  198. 
Angelica,  Hoffm,  288. 
Angelica^  289. 
Angiopteri8,flb^m.417. 
Angiospeemia,  195. 

AXGIOSPORiB,  410. 
Angostura  bark,  246. 
An^uria,  X.  280. 
Antmey  259. 
-4wwp,  289. 
Annatto,  217. 
Anona,  X.  202. 
Anonaceje,  202. 
Antennaria,  Cor  da ,  453. 
Antennaetejb,  453.' 
Anthemis,  DC.  298. 
Anthistiria,  399. 
Anthoceroteje,  424. 
Anthoxanthum,Z.  397. 
Antidesma,  L.  352. 
Antirrhinum,  Z.  333. 
Apeiba,  Z.  227. 
Apiace^,  286. 
Apium,  Hofm,  288. 
Apocynace^,  316. 
Apocvnum,     Towmef, 

817. 
Aponogeton,      Thunb, 

394. 

ApOSTASIACEiE,  384. 

^/>p/^,  26:3. 
Apricot,  203. 
Aquifoliaceje,  313. 


Aquilaria,  I^am.  345. 

AQUILARIACE2E,  345. 

Aquilegia,  Toumef.  198. 
Arabia,  Z.  141. 
Araceje,  370. 
Arachis,  Z.  255, 
Aralia,  Z.  290. 
Araliaceje,  290. 
Araucaria,  Jttsa.  404. 
Arhor-viUB,  406. 
Arhre  du  Voyagetiry  388. 
Arbutus,  Toumef.  304. 
Archangelica,  Moffm, 

288. 
Arctium,  Zam.  298. 
Arctostaphylos,  Adans, 

304. 
Areca,  Z.  365. 
Arenaria,  Z.  222. 
Aigemone,  To«<rfi^.208. 
Anstolocliia,    Toumef. 

362. 
Aristolochiace^, 

302. 
Arnica,  Z.  298. 
Aroide^,  370. 
Arracachoy  241. 
-4rrcnr-roo<,  386,  409. 
Arrow-rooty    BorUandy 

371,  385. 
Artanthe,  Miq.  368. 
Artemisia,  Z.  298. 
Artichok^y  300. 

ARTOCARPACEiK,  351. 

Artocarpus,  Z.  351. 
Arum,  Z.  370. 
Arundo,  Z.  400. 
AsafwtiJa,  289. 
Asagnea,  Zt/Mi/.  378. 
Asarum,  Toumef.  362. 

ASCLEPIADACE^,  317. 

Asclepias,  Z.  318. 
Ashy  306. 

Asparagus,  Z.  875. 
AsparaguSy  877. 
Aspergillus,  ^f^cA.  463. 
Asperula,  Z.  294. 
Asphodelus,  Z.  375. 
Aspidium,  Sicartz,  416. 
Asplenium,  Z.  416. 
^Mam  Tea,  230. 


Aster,  NeeSf  298. 
-4rf«-,  301. 

ASTERACKiE,  297. 

Aflteranthos,  l>e$f.  266. 
Astragalus,  Z.  255. 
Astrantia,  Toumef.  287. 
Astroloma,  12.  J?r.  305. 

AtH£BOSPERMAC£JS, 

341. 
Atriplex,  Z.  339. 
Atropa,  Z.  323. 
Atropace^,  323. 
Attalea,  ZT.  ^.  JEl  365. 
Attar  of  Rosesy  263. 
Aubergine,  324. 
Aubrietia,  Adans.  214. 
Aucuba,  7%uii^.  291. 

AURANTIACKiB,  239. 

Aurictda,  310. 

AURICITLARIEiB,  460. 

Augtralian  Tea,  246, 

265. 
Awtralian  CurranU, 

295. 
Autumn  Crocus,  378. 
^urt,  358. 
Avena,  Z.  897. 
Averrhoa,  Z.  241. 
Avicennia,  Z.  328. 
Avocado  Pear,  341. 
AXOGAMIA,  420. 
Ayer-Aycr,  238. 
Azalea,  Z.  304. 
AzoUa,  411. 

Beeclda,  Z.  264. 
Bajree,  899. 
Balanopbora,  jPor<<. 

300. 
Bala  xoPHORACBiB, 

3(K). 
Ballota,  Z.  827. 
^a/m,  828. 
Balm  of  Gilead,  264. 
.Ba/m  of  Mecca,  264. 
Balsaminacks,  243. 
Balsam  odendron, 

Kunthy  253, 
Balsam  of  Copaiba,  259. 
BaJsam-of'Gilead  jFVr, 

405. 


vnmx  TO  sTvmuTTC  botutt. 


Balmm  of  Ptru,  SflO. 
Balmm  of  TUu,  250. 

Bamboo,  400. 

Itmmma^  387. 
Biusiilefu,  £.  S87. 
Bmikttft,  X.  lie  84a 


Bark,  JrmtM,  SQCk 

Babiuxoiu  ..„. , 

nurtrmnm,  H^Ae.  421. 
iiarUiii,  X.  83a. 

iiM#4iii,  X.  aaa 

T  Kji,83a 

I 

Btt^^iH,  A'-ia*  311. 

B9M,nL 
ikdts  p.  J^.  d4a 

BiMllilfaiMM|l0li,d64. 

BtgMik,X.9iS. 
BvooirtAciui,  981. 

BaOu,  X  soa 

HKLVlfllAC&JK,  IKVl 

»3ia 

BSBBSftllUCU^  904. 


Berbem,  L.  3Q5« 

i?w,  3L>9. 

Bm/amot  Orantfe^  230, 

IVrp^m.  A'cm.  i«l>* 

Ikti^  Taio-m-f.  33X1. 
Iktiili,  X  MTh'!. 

IteTVLArKJB,  3i>5. 

iM&iri;  340. 
Bidnim  X.  208. 

BiuxoN  Atjcs,  330, 
ni;niomA,  Z.  :i30. 

BlitNoM  ACRJi,  3301 

1  , ,0,  ApMiUySMa 

BUibei|ciii»n«iA.30L 

J9«rd»  366L 
Bird'timf,  3ia 
Birth^HH^rt,  309. 

JNfil^^-imNNl,  S47. 

Hbuk  X,  S17. 
BrxAritji:,  217. 
^A«yU#rfy,  9lia 
BUokw^ 


934 

t,9S7. 
Jfadtfw  igmd^,  438, 
BIftiiA,  JIU.  494. 
Bl^hnom,  X.  4ia 

BinnUni^.2A\. 
Blitam,  X  :i30. 
Skod^rwd,  210,  ;«^. 
BlomoobaeKtA,  Schtad, 
983. 

Booecmiis  X  90R, 
BdikiMdA»^#M.3fia 
BdPoaooBJii  o80l 
BiMAwffa,  X.  837* 
jgogh-wiftww,  499> 


Bo^-mtfrik^  355. 

Baletui.  liiU,  449. 
BomtArELfi,  224. 
liinuUx^  X,  224. 
Bo.wKrrtjK,  220. 
lk>opi*^  Ju4*,  2i*7. 
Bftratfe,  li2'j* 
lk»R.i  n  IX  ^c £J«,  335. 
Uorago,  Ttmmtf  325. 
Bomaiuf,  X  3ito. 
BonintHX  2\irptHim€f 

400. 
Boi^rLw  Smitkr  24iS. 
Boswc^lUa,  Barb,  2o:i. 
M^tm^Bitff  Gum,  377. 
BotrTehium.  Hicwiz, 

417. 
Botrvdiiia,i^f^.  437. 
B^dtmn,  9rdSb-.4d7. 
Bai^TTACiLit,  463. 
Rfitn  tb,  iVidl.  453. 
B'Mle^hrtuk  pLmia,  9Q5w 
Bcmx  tirdk,  ^£dUift.  994. 
B.in'^tA,  Dm.  449. 
Ba^HritM  Hnt^^  377. 
Biijcwood,  349. 
BnuwmA,  X.  207. 
HrAMii-m,  X.  214 
Br»Ti«?s,  Ji:tailA|  933. 

JvknaMHw^iMlf  969. 
Brt^d-fineU^  Bftl. 
irh>c»^9R 
BromdiAf  X.  391. 
BttoicmuAOUv  39L 
BroDius^  L,  997, 
Broom*  Bapm^  339. 
Uraoift,  JlfflSir.  247. 
Rru^iem«  Xom.  90f . 
nnmift.  X  88a 

Hi  T09. 

i 

J  I 

Blnrooliylliim»  8Mk 
BiTopiii^  Imu;  437. 


Brviim»  Z.  421, 

Bt4ck('t/ej  234. 
Bucklandia»  R.  Br,  280. 
Bitckthoni,  251, 
Bftckfltom,  Sea,  346. 
Bitrku^  246* 
Bm^kwhmt,  337, 
Biiffhs^^  325. 
BulWodium,  Z.  378. 
Btdrmh,  3(|9. 
Bupleunim,  Toumef. 

288, 
Bunhich  300. 
Burgimdif  Pitchy  40(5. 
BtJllJL4XNlACE.TI,  384, 
Bursera,  Jbc<^,  253* 

BtrBBEHACEJ?,  253. 

Bu&cher*9  Brooms  377, 
BirroJCBiB,  393. 
Butomiu,  To«ir»«f.  393, 
Bidk*rcttpf  100. 
BiUUr-nuU  *5i>4. 
5»/^tT-/r<'<r,  ,331. 
Biitter-worh,  335. 
BxTXACK.i!,  349, 
BrixiL^i,  Tourticf.  349, 
BxT^ritnma,  J6c?A,  237. 
Byttneria,  Zit^.  225. 
ByTTNKaiACRB,  225. 

Cnhhagt,  S15. 
Cahhage-jmlm,  308. 

OAB03ffBACK.«l,  207. 

Oabomba,  Z.  207. 
Okvio  hrntiH,  225. 
Cacta€E.b,  283. 
Cftdaba,  Fr/r*/:.  215, 
Ctesalpima,  Z.  255, 

CjB9ALPtNlKjB,  255, 

Ctiffer-hrmd,  40f>, 
Vahinca  root^  205. 
Cqj^pul*iti!^  2*>4, 
Cftkile,  rriwm*/.  214, 
Oitahar  hean^  2'>8. 
CiMjtuh  Nutmeff^  202, 
Cahhiinh'h^,  331. 
Cflladiiiiu,  fV/t/.  370. 
Ctfiamantter-Hfoodf  312. 
Cfllamus,  Z.  3tJ5. 
Ciilceoluria,  />iii£ll  338. 


Calendula,  i^cJt.  298. 
Cftllft,  Z.  370. 
Callitbamuion,  Zt/n^/ft, 
433. 

C  ALLlTniCHAC:ELfi,  359. 

CRllitrichu,  Z,  359. 
CalopbylJiLm,  Z.  231, 
Calotlirix,  -4^^*  ^^■ 
CaloiTOpis,  A  Br  318, 
CftUlxa.  z,  u>a. 

Ctdumba-rool,  203. 
CALY€ANTHArK.«»  203. 

Calyciintbiifl,Zi>»//i  263. 
Calycemj  Cav,  297. 

CALYCEHAeK.^,  207. 

Oalyciplor*^,  250. 
CftlnTix,  Labifl,  260. 
Caiubofria,  Z.  231. 
Camt^Uia,  Z.  229. 
Camflim,  229. 
Camelliack^,  229. 
Camel'thom^  257. 
Cafiwmife^  3(K}. 
Campantila^  Z.  302. 
Campanula  CR^,  302. 
Cbw/iAw,  840. 
Camphor,  Sumatranf 

220. 
Camphom,  Neg$t  340, 
Cam-uTocxf.  250. 
Canmia-baham^  406. 
Cimmh-rice,  31*9. 
Cananimit  Z.  253. 
Canary  Crftper,  244. 
Canarif'Sced^  390. 
CamHi'-trve,  331. 
CaiidoUea,  Zti6*U  200. 

rANKLI.ACK^,  314. 

CVf««*^,  3<i8, 
Caiinft,  Z.  380, 
CiXNAnmKJK,  351. 
Cannabis,  Toumef.  351. 
Cmtnon-ball'treey  21^. 
Owttrfmri/'b4>ll$,  3a3. 
Cantua,  Jii»i.  319. 
Cuciirf^'Aoi/t'.  802,317, 
319,  351. 

Cb/w»r,  216. 

CAt*fAIlII)ACE,«,  215. 

Cappana,  X.  215. 


Capuipoliace^"^ 
Caprifoliaiii^ 

CftpseUo,  FimLSU^ 
Capsicum^  TmmmfA 
Ctirafnhole^  ^4h 
Corona  rem.  i$4. 

camiMv  ^liiJi  aaa 

Carmoaiff  3911. 

Ciirdio0pemiiiiii^£bM 
VaniooHf  300l 
Carduufl,  C?«rte.  396L 
Carex,  .IftrA,  ^OL 
Oarica^  Z-  277* 
Carifrsa^  Z.  317. 
Carlina,  Tourmtf*  \ 
Carl  ado vica.  iSL  ^  \ 

389. 
Cb^MHr^i^  223. 

C«rofi>Mi  PitOf^  315L1 
Corpiau*,  Z  ;io4^ 
Corra^^tm^  434. 

Ciutbamut^ 

300. 
Canim,  JToeA,  1 
Carya,  A>#«.  353L 
Canrocar,  Z,  22a 

C  AB  Y  OPOnXACKiL 

221. 
Carvota,  Jl  300w 
Caseartiia^&afk^  ^tHk 
Cnaeana,  •/<«»»  27HI 

Cajk$aiM,  340. 
Cna«ia^  Z.  25»5w ! 
Ciwut-barkj  i 
CaMjtlii,  Z.  310. 
Cantanet,  <7«r«i. 
Cbji^<^0^  340, 
Ca«iianiuiy  Z,  S87. 
Cahuaaikacsji,  3$7, 
Ciitah-rt.  SL-,.ti  .*^30, 

r.  ■  _  ,1 

Cftthjirtci 

255. 
Cattk7fi,  ZmdOL 
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Oinoili%£SB8. 

CftuUuiji,  n'md.  394. 
CButophylliiia,  Michx. 


CflftDOthtis,  Z.  251 

CMM,240. 
CedrolA,  Z.  S3c5. 

CBt>a£LACEJI|  SSdk 
C&LA9T&ACKJI»  250. 

Coliuitnu^  Kimih,  250, 
CeUiy,  289. 


/,  fl5?l, 
f  u,  fV.  452. 

OeBtiMttktiii,  DC  99a 
CcQtrc»l«fiift,  Z^M/.  40L 
Oephftelifi,  te.  294. 
C^phAkDlhuA,  Z.  :irD4. 
CephdoUiuB,  Zmct. 


CsiiAimiJK,  433. 
f^fcwmiJMm^  jfiimn  488i 
0«nttaiiB|XittS. 
CTnwna,  Jm.  9BS. 
Dtmtouift,  Z  255. 

CSEftATOI'BnXAGSJR. 

850. 
dntfopbyllQiiit  Z*  658. 
Cumtoplorkp  Btotum. 

417. 

Qmkmm,  Z.  ai7. 
C«i^^raw«pdOO. 
Oerrai,  ZTsvi.  S8S. 
Oeioaejlon.  iC  4*  IT 
366!. 

0«tauiii»  Aek.  44. 

CfiMiUiitiii.  ua  251. 


CUAlLKi,ArCUCBJB, 

205. 

Chumferopt,  Z.a66. 
CbiwrA,  Z.  436. 

CHABAGS^Ii^  4:M, 

Cb*yicA,  Miq.  358. 
Cheirantheri^  C^m^ 

ninyh.  248. 
Choimnthu*,  iif,  ifr. 

214. 
ChLiri*atemon,  Z.  220. 
CbeUdouium^  Toumif* 

21J8. 

ClIENOPOHIACEJJ,  338, 

Clieuopodiiuii,  331). 
Chrrimoya^  202. 

rAi^r?7<,  2ii;i. 

Chrrr^t  Cornrlutn,  21)1. 
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Citcoa-jilumj  2(32* 

Cocoa,  X,  :i«t5, 
CodiuQi,  Stackh.  437. 

Voffcty  2Vi5, 
Owr,  3Ci8. 
Coix,  L.  397. 
Cola,  *bv;<r^«.  2m 
Colchicum,  Tournff. 

378. 
Cofrhicunit,  37  7« 
Colewhtett',  iJr<JA,  437. 
Collenift,  ^<^A.  441. 
Collomia,  XutL  319. 
Colocaniu,  Hfn/^  370. 

Calmnhinej  I9i). 
CoLUilEIXlAOE^,  307, 
Co  MB  RET  A  CK^,  207. 
C<»MBRKTK^,  268w 

Combrt-tiun,  Z«?J^  268. 
C\>iiiraelynft,  IHii.  370* 

COMMKLYNACE.K,  379. 

Composite:,  21*7. 
ComptoDiA,  BaHk^tyd5&* 

C0NFE»V,«,  438, 
CoKFRRVOU)Kfi,  4d6b 

Conium,  L,  287. 
CoNJt:oAT.«,  439. 

CoNNAJlACH-fi,  253, 

CoiivallariiiT  I)e^f.  37«5. 
Co  N  vol. vi'i. A  c  k' R,  ."{20. 
Convolvulus,  L.  a20, 
Cookift,  Sofmrr.  2«ii). 
Ca/xttfm^  200. 
CopttiiV«rR,  Z.  2t>0. 
C(yw/,  259, 
Copal^  Indian^  221*. 
Coj>emicitt,  J/*«r<.  391. 
CoproHiua,  Fornt,  294. 
O^i/tMt-mit,  3418. 
Coridliiui,  Tvunief.  433. 


COBALUNK^^  4Sd, 
Otrnlh'm%  434. 
Corchoraj»,  Z.  227. 
Conliti,  /Y«m.  324. 
CuitinAtK^,  324. 
Cordyops,  Tul,  4o2, 
CoriamU^rf  280. 
Corimidrum,  /*.  288. 
Coriftria,  248. 
COKLVRIF^,  248. 
Cifrk-iJtikf  355. 

COKMOPHYTA,  192. 
CUUNACKJ?,  291. 

Corniw,  Toumff.  291. 
CouoLUFLon-i^  292. 
CoriBa.  iSwiiVA,  245, 
Corri^iula,  Z.  275. 
Cvrincim  M*>«^t  4f  J4. 
CorvaalU.Z'C^21L 
Conlua.  Z  I3^j4. 
Cosiiiijmutii,  Mene^h^ 

440. 
CostUB,  Z.  386. 
C\»#ifi«,  300. 

Cotim-nl^miJt,  225. 
CutjleJon,  Z*C.  274. 
Vouck'ffTum^  400, 

CbicTM  BfM>,  406w 

CW-///i/«/,3lO. 
C<w-<m',  a'il,  370, 
Orambe,  T^jumef,  214. 

i'rtim'*'iiUjtf  241. 
Crwa^iUji,  iZiir.  274, 

CllASSULACK-t^  273. 
r  ri{,  274. 

*  ,  z.  ma, 

i  uu.,  >u.  z.  2ia 

{  Wfiaoiv'lUant^  245, 
Cra'\<'^->'k  I'^i'  ,«,  280. 

Cre^i  i^JL 

CnE^CKNTiAC^Jllj  331. 
Vrrm,  216. 
CriUiiuuin,  Timrmf* 

Croctw,  Toiini*/:  390. 
Crou-fiowtrBf  ^12. 


Cfoton,  i.  SIT. 

<  190. 

CurexFEmt,  2Ji,  i 

(*l«VI*Ti»UJUII*.  41 

ChvitonfmiiljIj  \ 

ruu*  bi».  J/17,  asa. 


r 

Ctijuiii 
404. 
CuQimin^  Z,  27i. 

Cl  NoMK.I^!,  272. 

t'ii]i.-ini-i.  z.  2:ia 

i 


upi 


4»H, 


MO. 

*  ^   .  O4 

Cfftntnt  (| 

Cti«cutiiy  T& 

(^VhIIh/,.  »r,,r>A,  41 

♦  \  \iui  >  \:^   Urt, 

<  ''i  '   \i.  \.   )    v;,    il  K^ 

Cvnonofnunu   " 
':iciO. 

Cypkracxjs,  101 
Cynnruii,  Z.  40U 
Cvphellji^  iFVM%< 
Cy^ircw,  4(J(L 


■mum 

^^M 

IK 

rax  fo  tmnunc  BocAjrr. 

688       ^J 

i>J&doiM  ^11^,220. 

I>orema,Doii|,96a              ^^| 

CTprtpedium,  X.  ^2. 

DiainorphA,  .Viii/.  274. 

Dramoa,  rW  S75w          ^H 

CVmllacbje^  SU. 

DlAMOllPHK^,  274* 

Cmtadm,FmL33l. 

Diauthiu^  X.  222. 

CirBTAjmftEJ^d3L 

DlAP&XStACBLS,  319. 

DmumM^naim. 

Bnt^-^w,  377.                 ^^^H 

Cystosein,  Aifk.  43§. 

DiATOMACXJI,  430* 

Drapaxnaldia.  XPcvy.            ^^H 

cytixacrs,  aea 

437.                                   ^H 

Cytinus,  X.  361* 

mcenti^,  Borkh,  2lh 

BnmTs,  12.  J9r.  201.            ^^H 

iyicoTYi,m>oxfi%  195. 

DiWrn,  X.  21^.                    ^^1 

BBcrTdiiiiii,^k>L40a 

IKciaiitim,  Xf«/if,  421. 

DBaaKBACKJt,  218.             ^^1 

Dicf«!Biiii»,  X.  24o. 

Dhitpack^  2131.                  ^^H 

Pi              ^8,193. 

1>                sXmx.434. 

Bi^^alaugpa,  6<ffrte.         ^H 

DoA&t,  301. 

IHc  t  vu^xp  uoij,  Grer,4;36i 

/^r^r-mtf,  451.                         ^H 

,       JPteijy,  299. 

DictVot%  Xrtm.r.  4^14. 

Dtlbetgia,  X.  ^55. 

DlCTYOTACK^  434. 

Dugu^da,  at  ira  202.  ^H 
X/uLf,  431.                            ^H 

I)aiiiiii«a,AMi)*.4a5. 

Dieffeubflchia,  -SJcA^i^. 

370. 

X»tofin6-tidiM^371.                   ^^1 

Bttmmar  PUcA,  iSa 

Dielytia,  211. 

lhmm^B.9MmiL4^       ^H 

BamtiM,  262. 

Dien  iUa,  Tom^,  2&k 

D^iH^nnm.                     ^H 

BuiM,  J:  5i»i.  417. 

IH^talis,  X.  333. 

Iktrmtuit-  Onk^  3o5.              ^H 

DiuMiofi,  dOL 

X^i//.  2su 

X^nrra,  r!1»0,                          ^H 

BRpime,  X.  S44 

liiUenia,  X.  200. 

i>»^  r                       ^H 

Daphkiphy  llacs^ 

Dll^LfLVlACK.*,  200, 

i>yi^V                              ^H 

349. 

Dion,  Lmdi,  409. 

^^^H 

Bfttliniftonia,  Tmr.  207. 

rHoniBa,  mit^  2ia 

Ea^e-^txiod,  %y^  345,          ^H 

Xbr»i€/,  400. 

Dioecorea,  X.  373. 

Ebkkack^.  312.                 ^^H 

Darwinift,  if mt/^,  26a 

DlOSCOE£ACft.£,  372, 

Moe~md,  258.                       ^^B 

Bate,  367,  3^58. 

Diosmai  X.  24o. 

^frofiir,  2.18,  312.  ^H 
EcbaUiim,  X.  a  i2tcA.          ^^H 

Datt^mi^  312. 

IHaspyroe,  X.  312. 

Dtttiaca,  X.  282. 

I>iphaca,  Xo»ir.  2<?0. 

28a                                    ^H 

Datiscack.*,  2^. 

Dipladenia,  BC  317. 

£ccT«mocaipii%  J2. 4r  P.       ^^H 

Datura,  X.  323. 

Diplophractum,  227. 

330.                                      ^H 

Daiiciid,  X.  288. 

DiPLozy^u^,  288. 

Echitiocartas  Xinjt  4*           ^^^| 

Xjte»dttc/t44  Cifpresa,  40a 

BlPSACFF,  2tHi 

OtL  283.                              ^^H 

Ddessena,  Xar^.  433. 

DipsacusH  Timtnrf  296. 

DlPTKBACfc-S,  228. 

Ec'limopbora,  X.  287.           ^^^| 

DeX£5S£RI£^,  433. 

Echium,  X.  325.                    ^^M 

Delima,  X.  200. 

Dipterocafptia,  Gmrin, 

Ectocaqpus^  Xyvij^A.  436.         ^^H 

Delphiiiiiun,  Tottrrtef* 

22H. 

J^M/rn,  371.                              ^^^1 

ik 

Dmhidia,  i?,  i?r.  319. 

E^fj-Api^p,  mA,                    ^^1 

I>EMATIE^,  453. 

BUtany  of  CVeie^  328. 

£miKTL.%cK^,  325.              ^^H 

Dematium,  P.  4^3. 

Biii^dhi,  259. 

El.^aunacr^,  345.             ^^H 

Bendrobium,  Smz,  3S2. 

DcicA*-*,  :3:i7. 

Eltua^u^,  X.  345.                ^^H 

BendroixiccoD,  209. 

Xbf/i/m,321. 

Ebeocaqiiia,  X.  227.              ^^^H 

Deodar,  44)5. 

DoDoxiLK,  233. 

ElR'odendrou,«A/c9.2'>0.         ^^H 

l>esiiuu^stia,Xai/)X.436. 

I)i^</-hanes,  316. 

Elais,  Jar^.  365.                    ^^B 

Drsmidif.^,  440. 

Bi^'»-tooth,  377. 

Kktisriuni,  ^0.                    ^^B 

Deemidium,  yitfh.  440. 

DfHj-molet,  220. 

Eiairrimn^  281,                      ^^^^| 
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H           HelosK  iJicA.  .lfX>. 

HvoKrvnmus,  Toum^' 

H            IlelYeLla,  Z,  4^. 

jyo/i/351. 

323.' 

^H           Hrlvelle^i;:,  4iX). 

Jloixleum,  Z.  397. 

HyiH'Coimi,  Tourm^, 

■            Ifelwhiiria,  ^rOfd,  290. 

Morrhmmd,  328. 

211. 

^H                 Iltll.WIXGIACE^,  342. 

Ilnmhenm^  855* 

IlTFEBtCACEJK,  231. 

^H            Hemidesinufl,  It  Br, 

Ilurnwoii,  359. 

Ilyiiericum,  Z.  232, 

H               318. 

IfnrJW'rheHtntit,  234. 

irVpoum,  Z,  4!*!. 

^H           Hemi  stemma,  Ctnnmers. 

^Df^*' /^tff//^A;215. 

IlYpochiPri*,  Z.  299. 

H               20f). 

Horse-mtffar^  313. 

llypokena^i?,  ^r.  427. 

H        mrnhf-k,  2m, 

Horm*-taiU^  415. 

HVi'OXlDAClLS,  360. 

^m            Ifi-mhck  Drftpivort, 2S9. 

Ilnrloiiia,  )f%R  203, 

H\i)oxiB.  Z.  38t*. 

^H            Memiitek  Spntcet  4^- 

204. 

riypoxylon,  ZPw//.  452. 

^H            ^rm/>,  :3fi1. 

IlottetiM'sJhf,  277. 

Ilyi&sopus,  Z.  327* 

^^B            Ilemp^  Aft- icon  J  ♦*177. 

Hmiseleek,  274. 

Ilisi^EBOPHYTA,  192, 

^H             Iletnp,  Ltdian,  351. 

Ilnvenia,  TAwiA.  251. 

44.3. 

^P            i/fm;j,  Manilla^  *^S, 

Hova,  J?.  J^r.  318. 

V             Ili^nhafie,  324. 

HrMiHiArK.T?.  314, 

Iberis,  Z.  214 

^H^             Hemmhy  271. 

lliimulus,  Z,  t^jl. 

lcAriNACE.K,  314, 

B           Ilensloria,  rf'i//.  273. 

Hmtdrei-ycars  Pkmi, 

2velnnd'Mo6s,  443. 

^H            HiiiPATir^,  4124  &c. 

389, 

Ict'-jilanU,  27a 

^B           ITeracleiim,  Z.  288. 

J//m^i  Bwi?,  400. 

Icica,  .4m^.  253, 

^1           limtkm,  Ail,  220. 

Ilura,  Z.  ;347. 

Ilex,  Z,  313. 

^H            Ifermnimia,  X.  22<1 

Iltpwinf/t,  377, 

iLlCACE^fS,  313. 

^H                I !  ETl^ir  A  XNTEiE ,  220, 

IlyaL'intbiw.  Z.  375. 

Illkuebrack^,  275. 

^H            neriiandia,  Plum.  344. 

IlValostemma,  IT  "a//. 

Illecpbruni,  Gwrtn/f, 

^H           He.spi^m,  Z.  214. 

341. 

275.                       -^ 

^H               Ilr:TER(>8€lABEJ2,  287. 

IIyi^xe.15,  450. 

EliHuiu,  Z,  201. 

^H            Hibbertia,  .4Wr.  200. 

Hydnucarpus,  G<srtn. 
277. 

mip^^BL  2«8. 

^H           HtBKscK.^,  224. 

/jji  J^J  orfeih'gf  301 . 

^B           iribiscu5,  Z.  224 

Hy  duo  TO,  Z.  450, 

Jiiipatiens,  Z.  243. 

^B           Ilkkmy,  354. 

llydrimgea,  L,  272. 

I N  C  o  XI P LET JE,  3.36*  ^^ 

Ilydrocera,  Bhtm.  243. 

Indinn  Coftal,  220t,^^^H 

^m          2(K>. 

HYDROCHArtmACE^^ 

IndujH  Corn,  390.  ^^B 

^B            Hif^roebloe,  399. 

302. 

Judian  CYess,  244         B 

H           Ilillebrandia,  282. 

Hydrocharis,  Z.  3SJ2. 

/H//rV;w  JTfV»,  283.            B 

^^M           IlinuintUaliaj  Lynyh. 

IlVdrocotyl©,  Tmirnef, 

Z«//«fi  iS/#W,  387.           B 

H                435. 

287. 

Indif/o,  258.                    ^| 

^H                HlPPOCAHTANK^T  2^' 

Ilydi'odictron,  IZtrfA, 

Iiidipifem,  Z.  25iSw^^^| 

^H           Ilipponmuej  Z.  347. 

437. 

Iii^,  WiUd,  2m.    ^^1 

^H           nippopba^%  Z.  345. 

11  YD  HO  rH  VLL  AC  E.S, 

Inulft^  OrrrttK  2t»^w  ^^B 

^B           Ilippuns,  Z.  270. 

319. 

lode^s  Blnrtie,  3*52.         B 

^^1           JltMi-tptittf  25''1. 

IIydbophyta,  428. 

//)w^/,  237.                     B 

^^H           Jloq-pUim^  253. 

Jhdrusta^brs,  PcL-TIk 

IpiTucttan,  204.                1 

■          Ho'llbifima,  T^^all.  2S:^4., 

^*i5U, 

Ipecacmm^  btaekj  2tM.     1 
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Ipecacuam^  whiU^  295. 
Iponm'a,  L.  .320. 
IiiiDACK^,  duo. 
Iris,  L.  .'>90. 
Irith  M<M,  434. 
Iron-urotKlf  355. 
Isaria,  //iVA  450. 
Imaiuk^,450. 
Isatiri,  215. 
IsokTACEiK,  413. 
IsOETRJKy  412. 

Isoettn*,  L.  414. 
I8<)lepi8,  R  Br,  401. 
]M)imiidra,  Wiyht^  311. 
Inthmia,  ^^A.  440. 
Itakii'Wood^  258. 
/rorv.  Vet/iiable,  308. 
/rr/,*24U,  inX). 
/rl/,  O'roiMdf  328. 
IiaintMCttM^  3U9. 
Ixia,  Z.  3<,K). 
Ixora,  Z.  204. 

JacitliA  Tjii(lil4Tf  320. 
Ji/A//),  .-{20. 

Jainlx>f(a,  Jiutnph,  280. 
Jai»i(>ms  Z.  ;U)2. 
Jasminack.k,  .*{07. 
Jasminalejs  'ior. 
J<h<tnitte,  .*M)7. 
Ja>niiniiin,  Z.  JiO". 
Jateorrhiza.  Mietf,  203. 
Jatropha,  AVA.  .*M7. 
JefliTwtnia,  ^tfW.  205. 
Jvrumlrm  Artichokes, 

300. 
Jo/iV  r«jrj»,  400. 
Junt^ffia,  ]{iub.  255. 

JrULANlJACK.K,  353. 

Julians.  Z.  .'$5:i. 
Jujubt.,  251. 

JlNCACKvK,  378. 
JlNrAGINK.!!,  .*ttK^ 

Jumus,  7>C'.  378. 
Junp'riuaiinia,  IHU, 
424. 

Jl'N(iKRMANMACK.£, 

423. 
JunijhT,  40<5. 
JuniiHTiiK.  Z.  404. 
Ju^ticia,  Z.  321). 


Jttf«,  228. 

KadBura,  Juss.  204. 
Kanaaroo-oroM,  300. 
JiTfl/,  251. 
Aara^  ;358. 
JE^/>,435. 
Kertnes  Oak,  355. 
Kiflmovera,  J/art.  220. 
Kino,  2^8. 

Xt/io,  Botany  Bay,  265. 
Kobresia,  JI'i^J.  401. 
Ku'livuteria,  Latti.  233. 
KM-rabi,  215. 
A'ora  Kany,  309. 
Kousaot  20i*i. 
Kremeria,  Za;^.  236. 
A'NAWf  251. 
Kumqtuit,  230. 

Ladiat^,  320. 
Ladiat.kfloils,  200. 
lAiburnum,  258. 
Lare-bark,  .'i44. 
I.^*i8,  Limil.  **^50. 

LAC18TKMACR.Sy  342. 

Lactuca,  Z.  200. 
lAidannm,  218. 
l..afrenaria,  -Ser.  280. 
La^t>n>tm'niia,  Z.  271. 
l^f^^'tta.  «/mm.  .'144. 
lAimb'n  Jji'Umtj  21  ;0. 
l^niinaria.  Lamx.  436. 
Lainiuni,  Z.  .'127. 
lAmvi'^friHfd^  202. 
iMIUJMty  2.*{8. 
I^iisiuni,  Humph,  238. 
I^ntuua,  Z.  328. 
I^l)ii|feria,  Af.  ^  iVir. 

373. 
Larch,  AiV), 
I^nlizabala,  Ruiz  Jjf 

Par.  204. 
Lahmzaualackjb^ 

204. 
I^irkttpur^  Wt\ 
I^rrt'a,  Car,  244. 
I.»aittra>a,  iVrjt/,  4ia 
Lathni'a,  Z.  :i:{2. 
l-athyru»s  Z.  2.>8. 
Laubackjb,  340. 


Laurel,  341. 
ZaMrW,  Cherry-,  263. 
Znttre/,  *»CW6a,*'  291. 
Laurd,  Fbrtuyal,  26a 
Laurel,  Spurae',  844. 
LAurencia,  Zanu*.  433. 

LAUBENCIBiEy  433. 

Launuiinus,  293. 
Laurua,  Toumef,  340. 
Lavandula.  Z.  327. 
Lavender,  328. 
Zarer,  439. 
LawHonia,  Z.  271. 
Leatheaia,  Oray,  43a 
Lecidea,  Ach.  441. 
Lecythidacs^  265. 
I-.wythi8,  Ixpji,  265. 
Ledum,  Z.  304. 
I>ct?a,  Z.  249. 
Leek,  377. 
I^orMiNofLfi,  254. 
Lemna,  2/.  371. 
Lemxacr^  371. 
Lemon,  2*^. 
Lemon-yrass,  309. 
Lemon-plant,  329. 
Lentibulackjb,  335. 
Z<7i/iZ0,  257. 
Ix'ontice,  Z.  205. 
l^ontodtm,  Z.  290. 
Lo<>iH>ldinia,  Mart  368. 
lA'pidium,  R,  Br.  214. 
lA'pidocanuniy  A/ari. 

lA'pidnatachya,  If  oiil 

.340. 
I^>ptoe>iphon,^mM.319. 
Lkitohpkrmk^,  264. 
Ix'ptuniA,  .397. 
lAttMce,  .300. 
LiniENArR^,  441. 
L1CHKNALE8,  441. 
LU'UE.NES,  441. 
Liynum  calubrinum, 

31.5. 
IJynum  Rhodium,  254. 
Liynum-ritiT,  245. 
LiLnitftrum,  Tournef, 

mi, 

Liiar,  m\ 
LiLiACK^  375. 
2h2 


^H^ 

I 

BHi 

B^H 

^^.^...    1 

^M         Ljlialks,  370. 

Luxula,  DC.  378. 

ilfifiifia  a/Mami  4^H 

^H         Xi/if^,  375. 

Lychuk,  X.  222. 

^^1 

^H         Lilium,  L.  375. 

LycoperdoD,  Touttief. 

3/ap/^^,  234.            ^^H 

■         Xt/v  of  the  FiiliU,  38a 

'449. 

Marantu,  Flutn.  SSo^^M 

■         Lily  of  the  Valley,  377. 

LycopomACEJi:,  412. 

Marajs^tack^,  36aJ^H 

■         ZimerMld. 

Lyeopodiiim^  X.  412. 

Mamttia,  6m,  417.  ^H 

^H          ZiVfte  or  LimleHf  227. 

LvK^^'^liiAi"*  6VflKs,  417. 

M.«ATT1ACE^,  417. 

^H             LlJtLNANTHACE^,  244. 

LvHiiiiftcbia,  M(Bn£h. 

MarcgTiiAvia,  X.  229, 

^H         LimuADtbeSi  244. 

>ilO. 

JIAacoHAA^'^K.«^,  229. 

^1         Limnockiui§,  H,  ^'  B. 

Lythbace^j  271. 

Marchantiii,  J/<»rrA.  426. 

■             3M3. 

Ljthrum,  X.  271. 

MAltCHAJSTIACE.S,  425. 

^1         limoBeik^  L,  333. 

Mart^a^tmt^  270. 

^H         LiNACE^M  240. 

.V^c^,  ;342. 

Maryoitu^  2:38. 

^1         Linaria,  Tourtwf.  .333. 

Maeropiper^  Mtq.  358. 

Muriffoldj  300» 

^H         Li  an  ten  J  Groaov.  292. 

llttrrtizaniiii,  J/*y.  4011 

Marjuram,  328. 

^B          Limit d,  241. 

Mfidat/ttimr  I^ttim-nut, 

Marhituf-H'it^  252, 

^H         Linuut,  X,  240. 

317. 

Mwmtdade,  240,  31j^ 

^H         LiquidambAr^  X.  280. 

.VrnW^-r,  205. 

Mamibiiim,  X.  327^!^^^ 

^H          Liquorice^  2^57. 

Mii|riajlia,  X.  201. 

Marsh-malloiTf  224.  ^^H 

^H          LiriodeudroDj  X.  201. 

MAONOLiACi!Lf;,  200, 

Mawilea,  X.  411.             1 

H          Lii^nthe,  /e.  Br.  305. 

MagxolikjB,  201. 

MARSILBACF..1S,  41L           1 

■          Xti^^'Ai,  234. 

Mtff/uet/-piattt^t^  380. 

MartTnia,  X.  330.             1 

^H         Lrtho^rniuniy  X.  325, 

Ma/iOf/am/t  '208. 

Mafiel  of  Pmt,  33.7.       1 
ilfci4/i>,  253.               ^H 

^■*         LitmttSf  443. 

Moboaiu,'  ^Virf*.  205. 

■           Litturelk,  X.  308. 

JWijii*,  399. 

Jfci^i'',  313.                  ^H 

^B          Limr-wort^^  425. 

Malaxis.  Stez.  382. 

J/*//tco,  .300,  368,        ^ 

^B         Loasa,  .It^^Ji.  283, 

Maloolmia,  i?.  Br.  214. 

Matthiola,  i?.  JJr.  211 

^H              LOAHACK.IS,  2$:l. 

Ikl  ALES  HKBBIA  GBiB. 

Mayageje,  38a 

H          Lobelia,  X.  :K)L 

278. 

Mmj-trtt,  263, 

^H              LoUElLlACKvKf  301. 

J/fl/^/r,  223. 

Meadow  Saffron^  078. 

^H          Loend-trees,  258. 

Malnpe,  X.  224. 

^leo4in ( ipsis,  210, 

^H          Ludoiccsa^  X//6i7/.  3<^^. 

Malpi^rhift,  iYM,rt,  237. 

Med<.^ohi,  Crrotiov,  374. 

■          Logtmia,  B.  Br.  314. 

Malpiouiace^,  237, 

3/r!rfr>,  257. 

^B            Lo  G  A  X 1 A  C  E.«,  3 1 4. 

^lalva,  X.  224. 

MediDiHa,  GmtdicK  209, 

^H          Log-t€mod,  2o0. 

Malva.  E.*:,  223. 

il/ri//i*r.  2113,  312. 

H          Loliatu,  X  307. 

Malveje,  224. 

Mejjacarpwia,  200,  214. 

■          Lmiffmi,  2ai. 

Mammee  ap/jle,  231. 

Meltdeuca,  X,  2a3. 

^1          X^^/^;/  /\/};?«r,  358. 

Mamilkria,  Haw.  283. 

Melmnho  hark,  2441. 

^B          I^onicenL,  Z^f^/l  292. 

Mmu-hmeel,  ^iO. 

Mt^Uimpvrum,  X.  333, 

^H          LopL'zia^  Oij?.'  2G9. 

3fmwhinetl^bastardf^  1 7. 

Melanorrkea,  ir<///.  2^52. 

^1          Loplum,  Banks^  228, 

IMaiidnttftira,  7oMm.323. 

Mklanthace^,  377, 

^1          Lt>nANTiiACK,«,  .342. 

Mandr(d^^f  324. 

IVkdanthiiini,  X.  378. 

^1          Loraiilhii8,  X.  343. 

A/am/*W,  iMO. 

Melastoma,  X.  209, 

^H          1^01(1:4,  X«  255. 

Mantfold-wurzel^  330. 

Mklastomace.«,  268. 

^1          LoU\  ancient,  237,  252* 

MaaJ^fera,  X.  252. 

Melhftnia, /br«Jt,  226, 

^H          Love'Ut'^'bhadingy  .*i38. 

itfa/iyo,  231,  253. 

Mdia,X.238. 

^H          Litvern,  257. 

Mmufodeen,  231. 

MKLLlCKilS,  238. 

^B          LulUt,  Ttmmef.  280. 

MangTOTe,  T17*t^,  320, 

Meliauthus^  X.  244 

H         Luhea,  rJ7//J.  227, 

jM(m</n}i(K%  200. 

Mclica.  397. 

^H          Lupines^  257. 

Mmiiiia  IBrnp,  388. 

Jleliuflma,  E^idl,  233. 

^^^^  Lupin  lid,  X.  255. 

Martwa,  221,  257,  30a 

M£LlOt$l££^,  233. 
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MelobesiA.  Lmnx.  433. 
MeIo«»  A^k  449. 

Mmm^PKUMACMM,  20S. 

Menispermum.  Toumef, 

mi 

M6ntli%£.a27. 

MenvftTithea,  L.  316. 
Mt^rcurinlis,  X,  347. 
Memtnj,  ^tolitk^  339, 
Mertenfiia»  iL.  ^.  £353. 
Mert43n«im  Witld.  417. 
MemtiiJ.s  //a//.  4*jO. 

M  KS^E  M  B  It  Y  AM  TUAC  £<S| 
27<*. 

Z.  2Tti: 
MetTosiderosi  M,  Br. 

964, 
MetigMift,  Radd,  434. 
Jf«urv0ii,  344. 
Mioonb.  DC  2()B. 
Mieroookuii  Ihtmas, 

480. 
lOmia,  XiMT.  380. 

jr2^  o/  rw  453. 

Jf  ad^iM,  44/L 
MOk-wm-U,  235. 
3f»ai<i,  31HI. 
MirnoMH  X,  2.50. 
llijcoeKJK,  2rj»\ 
Mimiiliu,  X.  333. 

IfirdhlUti  Z.  337. 
Jlfii«Mai,  342. 

Mock-Onmfft,  273. 
Modmm,  Z.  277. 
MoLf.rotKKA,  276. 
Molluiro,  Z.  275. 
Momcmiica,  Z*  3W0. 
MOMMIACK^  90Sk» 

Afipd^r-lirMd;  SS5. 
Mwmhmpti  irett^  966« 

MoiiliilNlyi^iiied'  P^t^ 
S3a 


M0KOCOTTLKDONE8, 

Uonodol1^  DuM.  S02. 
Monotropa^  NhU,  304. 

MONOTIYOPRJS,  3D4. 
MoDftonia,  Z.  242, 
^Iimtin,  .UiVAe/»  275* 
yfiKm-»trd^  2011 
M.-rrhelk,  Z>i//.  450. 
Moridk,  451. 
Marvio»-hav  l^uu^,  406, 
Morinda,  I  ot7/,  294 
M o  HI N G ACiMfi.  259. 
Momis,  Ihitrmf*  351. 
ilfoiiiii,4da 
MmUd,  445, 
Mimld^chftm,  454. 
Mmmtmn  Anh^  983. 
Mouriria.  /mjuu  269* 
.1/0  f  rt»  :ioo. 
MrcK[>iXR.K,  453* 
ilucor,  .l/icA.  453, 

.»  wi/-nr,  318. 
Miikia,  Am.  280. 

Mulinutii,  /\r«.  287. 
MuUein,  :i35, 
^lundia.  AVjteA^  23^ 
Afunjrrih^  295. 
Mii*«i,  Tmirruf.  SS7, 

MlKAlK-K,  3ft7. 

M Vmmrf.S75. 

4.^>.  451. 

Miiti»)A,  Z,^/i/,  21*9. 


M  \  i  ;ca,  Z,  *i.M. 
MVhii  ACKJK,  355. 
Myricarta.  litxv,  221. 
Mjiione^ina,  Orm  43<X 

'2:0, 
M  vriotrichia,  /raiT.436. 
Mjrintica,  Z.  341. 
MnumcaatAy  34L 


JWyrrJt,  254. 
Myrkixack^,  311. 
Myreine.  Z.  311. 
Mybtack^i?,  2(511 
Mytite-15.  264. 
Jfvr^t  264. 
Myrtu?^,  Tounitf.  2ii4. 
Myxooastrm,  440. 
Mytodeudioo,  Sol.  343. 

Naiapacrjb^  394. 
Num.  fPiM  394 

NARCtsss^  33d. 
NarciMiQa,  JL  38a 
AintJbo,  411. 
Nartbmum^  Jfa»Ar.378. 
Na«aHai  Commwv  299. 
Nasturtium,  /f.  i^r.  214 

Navicula,  Bi>r\f^  440. 
Ni*<*taiidpiK  /if^i^f/,  340. 
Nectarim,  2*12. 
3mn-^riv,  2.*W. 
Neg'tindo,  Mnmch.  2'M. 
NKT.nkiniArK^,  207, 
NeUinihiumf  /««.  207. 
N*^maphil»,  Jiaril  319. 

N  ijillrHUTII,    i^.    j:.ko, 

N»^rium,  Z.  317* 
^WMi,  231K 
AW/y*^  OfdW-,  350. 
AVw/i*,  StinfftH^,  351, 

Nt'uni-U.  /.  I?*t2. 

NkCT:  .'. 

JVrir-./  ,  252. 

'  -"  '    /V...r:     :i:7, 

..,:,  y.,v,..'  .:j3. 

N  :,    :    ;    iUll  .r.     '  V.K 

Nipft,  i^MA.  JMOi 
Nit^'lla,  .4.^.  4» 
Nitfiiritt,  Z,  937. 
Nolana,  Z.  335, 
Nolaxa4  xjc^  394 
Nopal^pLmtj  964. 
NQrfJtUkmitim,4f». 


^H^ 

HBHI^^H 
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^M        Nnstoc,  T'fliK'A,  437. 

Opliio^lof»^*um,  X.  417* 

Pancratium,  X,  d88^^H 

^1         Ntilltporeg,  434. 

Opbrys,  Strz.  m2. 

Pandanacr.^,  .'^SO^^^H 

■         Niipiiar,  Smith,  206. 

Opium  Pbppv.  210. 

Panban-k-is,  3*^.             1 

■          Nuf-ffalh,  :m. 

Opoponnx,  Kfit'hy  2^*8. 

Pandamif*^  X.  /fX  3«^.      1 

■          NtUmfq,  842. 

Opnptma^.  289. 

Pandortna,  Ehrmh.  440    1 

■          Nutmvijs,  BrazUlan,  340, 

<  Jpimtift.  Toiimef.  283. 

Panqrium^  Feimr.  277,     1 

^H           XiLr-immieti,  31o. 

OmcA.  a39. 

Pan«ia*  E.«*  277.            ■ 

H            NYrTAGrNACK.^^  3.*?7, 

Orrt/K/<f.  28a 

Paxice.r,  397.                 M 

■          XTctaTithes*  .7i#^x.  a)?: 

OrrAly,  448. 

Paoicura/X.  *397.      ^^| 

■          NymphMm,  .VerA'.  2<16. 

nncinT\4rK.«,  381. 

Pa/i^y,  220.               _^^| 

H          Nympu^bace.k,  206. 

Orefiith,  881. 

Papaver.  Toumiff,  SOF 

■ 

Orclii^  z.  m2. 

Papavkhack-b,  90B. 

H          0/?^-/rei!»,  3.55. 

flricrntmm,  Z.  827. 

Pftpfjtr,  277, 

■          O^^,  309. 

OiTiithnpa?.  L.  2*>5. 
Ornii^.  At5,  80tl. 

Papayack.!?.  277, 

■           OCHSACK.^,  247, 

Paprn-mla.  At^hl,  219. 

^1          QdontoL'-lossum,  H.  7?. 

flRODAxriTArE.B,  832, 

Pfiper-.yfttmfrrt/,  351. 

■             ^.  882. 

Oiot>anebp,  L.  382. 

pAPIT.TONArK.TI,  2-'55. 

■          O^Tdogomk.'e,  4;!^. 

Orontiace.^,  370, 

Papyni.^,  THVA/.  401. 

^r          (Edoj^oiiiuni,  Link\  4*^7. 

Oroiitium,  L.  870. 

Paraffumf  T*^,  313, 

(Knanthe.  L^m.  288. 

Orrin-roftf,  .'^l. 

Pnreirtt  hrava^  203. 

(Enrithera,  L,  2<M1. 

Oryza,  X.  307. 

pAlllETALKs/208. 

Of7  of  Ben,  20:). 

0M4/e  Orntfff'.  852. 

T^aHetari  a,  7>/f/mr/'.  ^^^1 

0/7  fif  Berfffimfft,  240. 

r»«bt*ckia.  X.  209. 

pAtUKTATttlCJE,  350^^^H 

Oil-Pfibnt,  Pii)f<. 

Oftfilktnnri,  /?o*r,  430. 

Piiris  X.  374. 

Olacack.1v  S14, 

OsrrLLATOniArE.TSj 

Purkeria,  Honk,  417, 

OhhmmiH'hi'anl  m% 

430. 

Pabkeuie.^,  417. 

(Mea.  ToKn}*'f,  :306. 

Oniert^,  3o6. 

Paraaelia,  i^r.  441. 

oleace.^.  rm 

Omiunda,  X.  417. 

Parmentiera,  DC.  3t^L 

Okk.^^.  8oa 

f  Js\rrx]>E.i?t  417. 

Pariia**>ia,  X.  232. 

Oh'ttmhr,  317. 

O^trya,  Scop,  *io4. 

Parnnyeliia,  Jnm.  275, 

O/tlmnum,  254. 

n^vrii*.  X,  343, 

P  a  it(j  NYC  tri  A  r-  FLis ,  275. 

Oliirnmerij*,  Camlif  *^. 

0/^»  of  no!tes,  263. 

PARox\riuK.i?,  275. 

2U1 

Oiivirftndm,  TAofwir*, 

Parrotia.  C.  A .  Metf,  286. 

0/irf,  3<)6, 

894. 

Parxfetf,  289. 

O/rVf  SffitretYfs,  480. 

OxiLlT»ACE.K»  241, 

i»iir^»e;>,  289. 

Omphiduljium,  Gfttitu 

OxalK  X.  241. 

Pa^pnhmi,  X,  .%»SI. 

258. 

flrlip,  810. 

Pas8iflora»  Jiw#.  27R 

ON*AOftACK-f!»  201. 

OxTCi>ccii8,  Tourncf. 

Pahstflorace.^,  278. 

Oncidiiim,  .S'/rz.  882. 

:^04. 

PnAximt  -/k)  trt*r^,  278, 

Oncnlm.  For4-.  217. 

Otjnter'biiij  Pint,  406. 

P^ifrhimli,  32^. 

OiiiffHy  877. 

Paulltnia,  X.  2^3. 

Onohrvchis,  Toitrmf, 

PaditiA,  -4r^«i*.  484. 

Paiillomiia*  Z*/rr.  333. 

2;i.>: 

I'MHinia,  Tountef,  198. 

Pavia,  Biu^h.  233. 

Onytrerift,  P.  440. 

P.lvOVIK.'E.  108.' 

Pavnuia,  r<ii',  224. 

ONVtrEKK-13,  440. 

PaUHmndre,  2*58. 

Pmch,  262,               ^^^J 

Oppijrmpba,  Peta.  441. 
Opt  reii  ariflL  ^4.  Rich. 

PalidTU^,  Totinwf  251, 

/^'^/r^,  •^iVrrtrX^^iMjfl^^H 

P  \LMA«-K.1^,  8<15. 

PrfW,  2m.                ^H 

2^«4. 

Palmellft,  .i^A.  437, 

JV/j.^  257.                          V 

1               Ophiocarvon,  Schomh. 

Pr//^M4,  :^'»r>/8(«B. 

PKDALTArEF,  .330.               1 

H              288. 

P/#/ w  ifra  -  tVfNtfi,  368. 

IVdia';tnim,3/>r/rn,440.     I 

^^^^  Ofhioglosbk^,  417, 

Fedicularisj  X,'333,          1 

INDXX  TO  SnStSlLiTlC  BOTAlTr. 


en 


PeUnronitmi,    HSriL 

PeniciUium^  Lk.  453. 
F^mif-roy^  827, 
FiBteplam,  Boxh.  208. 
Pentborum,  Z,  274. 
Pent«ieinon,  Hfrk.  333. 
Peporomm,7?,^/*3ii8. 
Peplb,  L  271. 

Pefiptr-dulse^  4-"U. 
rirpprrmini,  327. 
Prf>prrB^  247. 
Pere<»k5B,  /Y«ri?i,  2a^ 
Ptrip]ocJ^  Z.  3ia 

PEHISPORR3,  4o3. 

Bfrmmmon^  iil2 
Pbtaloidkjk^  372. 
Prnvmaiieji,  atj. 
FtttmiA,  /KM.  323. 
PeuoodaDum.  /..  28d. 
FhacidulSt  4^2. 
Pa,^)Ki*ORje^  430. 
PhAl«Dopsi«,  Bt,  382. 
Phalarhira.  387, 
Phiiljuim  i;.  307. 
Phalle.i:,  44tV 
PhuUrw,  /..  440. 

PfrA\KKOr#^MJ4t  105, 

Phnrbitis  f^^*V  320. 
Pbjiscum,  Z.  42  L 
Phiiaeolu/i,  Z.  25o. 

PintAUKLPIlK.Fn  27L\ 

Philiidi4phtiA.  Z.  272* 
Pun  1  :\7'A 

Plitit  vff/:  :i)«. 

Pijn,\  i>n  \.  J    ^;,  iWO. 
Phlcuin.  L  :MK 
PblomR  /:,  327. 
Phlox,  Z  319. 
/Wci/r*  Jia 
PhcTMiit.  L  3ft5, 
Pharmium,  Ft>r«*.  375. 
PKvUrft,  Z.  2oL 
PhVUarithus,  Z,  347, 

Ph  V  lloCACtUi^  -^^Mi^  ^dS. 


PhTlli>cliMias,Z.  C./f»i5it 

4o«]. 
PbvllogloMtim,  iTiifUKf; 

414. 
Phdlophora,  Grev.mh 
PhVMlkZ.82a 
Phvt«lepliM,  JL  ^  P. 

Phyteujna,  JL  302. 
PiirrocRKKACK^K,  352. 
Ph ytocreoe.  ir«i//,  a^i2. 
PhVTOLACC  ACRJt,  33V>. 
Piamtba,  3<><, 
Picrasinftf  Btumr^  247. 
PiW,  ZiW/.  iioO. 
Pilo8tvIe«,  GniU.  30L 
Piliilam,  Z.  411. 
P^^lcle4^  Bank*  ^  Sol, 

:i44. 
Pimmto,  261. 
l*impim Ua.  DC.  2m. 
PiN\rK.K,  404. 
Ptnr-^ppUt^  391. 
Pfnr-trrcB.  4CU. 
/*ii*»iy  iMmmar^  229. 
Pini^ieula,  TWriWl 

.336. 
PiVriU,  221. 
l*iniis,  Z.  404. 
Pip«?r,  Z,  358. 
Pii'y.iiirrin.  3.%7. 

i'lr.^  ,.  1  ,.     l-.vr..  27a 

Pim't«tia,  Z  277. 
n.snnia^  Hum,  .337. 
/N  '.frAi"o-m</,253. 
t       idA,  Z.  252. 
PisliA,  Z-  37 L 
Pbiim,  Z  255, 
ISia-thrt^,  3S9. 
Pit<?iitmuk,  //Ml.  391. 

hfrh,  40a 

1  *i  T  TOKroiiACii.«.  t49, 
Pi"  wpomm,   Solamd, 

218. 
PUiriceliMBii.  Zdbii, 

425. 
r      lOftpKKitxji,  280* 
/    .^,  8» 
PkiMigi.Oiii«l«58. 


PLAirTAOIKAClLK,  308> 

Piaotago,  z.  aoa 

BW^tSi,  dOB,  387. 
Platanack.«,  363. 
PbtwiiM,  Z.  363. 
Vl&ty9tGmon,Bt9tth,'20S^ 
Pleuraudiu^  LahiU.  200. 
PlrKiunium^  ^^ct^*.  433w 
PlocAiia,  JV>*a,  4'i;i. 
iYwjw,  202. 

PLrMBAOI^ACK^lt.  i)08. 

Plumbago,  rounM/iaUO. 
Ptufm-mtl^n*^^  JMl. 
Pim,  Z.  300. 
POACK J^  307. 

Poi^Axmnut,  449. 

PcHlnphyllum,  Z.  2a5. 

PoDO**TKMArKjK,  3n0, 

Poimn-Eidrr,  253. 

7\9UOM-N«l<t  317. 

PdWwi-fJtfJfc,  253. 
PolnaiAia,  i2ii/«  216. 
PoLKMONiAc'itJC,  3ia 
Pol»*ra<mimn,  Toumff, 

319. 
Pid^mlhm,  310. 
PolTCftrpoo,  LirM,  275^ 
PnljgiiU,  Z.  236. 

PoLYtiALACm*,  SS(L 

1  ,Z.33a 

1  U.JK,  197. 

PuLiEput>i&JK.  410. 
IVilypodium,  Z.  41tl 
iVii.vroitiui,  450. 

r  iTa/rrCT*,4;i3. 

1  m,Z.421. 

/v>fii*^r«i^364.2n. 

Poimminiinrg,  »K 
/V»td5e. 

Popolufl^  X.  S60L 
/Wff<yim»  ipo<d(,B<l8L 
Porplifmy  Afk  433^ 
rbmi*itir«jij«p  433. 
Pofiiike%  Tmmmf,  271k 


^^r 

1 

■■■ 

^^1 

^^ma 

UTDEI  TO  iTSTEMATIC  BOTA- 

^H         PortTrLACACEJt,  275. 

Pybole*,  304. 

Rhmanthus,  X.  asaaB 

H         Potalla.  AubL  315. 

Pjrrus,  ZiViJ/.  202. 

Khipsalis^  Gcerin,  Wt^^ 

^H         rotamojfeton,  L.  394. 

RrnzoBOLE^  229. 

H          /Vafo,  324. 

Quiilea,  J«R  267. 

RnizoQEXs,  193. 

^H          Potatu  PmupM^  4^>L 

Qinimianff-nutf  344. 

Rhizophom,  Lam.  207. 

H         Pnteutilla,  Z.  2«2. 

QufLvtifi^  247. 

Rhizophohack^,  260, 

^H            PnTENTlLLTr>.t:,  202. 

Quasjiia,  Z.  247. 

R mmo DEX1»BKJB,  304, 

^H          PoteriuTii,  /..  2(J2, 

Quen^itrottj  355. 

RliodtxlendroD,  X.  S04, 

^1            Pnt1l08,  Z.  370. 

Quercus,  Z.  354. 

Rhodoleia,  t'-^*<""5P«S8^ 

H          Ihwkh  A^h,  240. 

Qujlbiia,  3/f^/.  262. 

Rhodomela,  ,4/?^.  43a    ^ 

H          /'/-irA /(/  Ptar,  284. 

QufLLAKi:,  202, 

RMl>lK>MhLE.«*  433. 

^H           Primront^  i^lQ. 

QniU^tmrfji,  413. 

R  ri  0 1  ►  osp  E  n  iTE  ^,  432. 

H          Primula,  A  310. 

Q«/«^i,S  240. 

Ehuhmh,  337, 

^^H          P«i>iuLArE.«,  309. 

QtfiVif.',  2m. 

Rhu3,  Z.  252, 

^1          Princes  Batlwrs,  338. 

Quinqualis,  i?«m»A.208. 

Ribes,  Z.  285- 

H          iViiio^,  Z  313. 

a»«M,  400. 

RiBKSlACK.«L.  28*5. 

^H         Printout,  Casi<.  2f)9. 

Riccia,  Mkh.  42tX 

^H         l*riimatocarpua,  Alph, 

Radiok,  Dill^i.  240. 

RirciACE.«;.420w      ^H 

H              De  302. 

//«f?i<A;215. 

Rkt;m^,                    ^H 

■          Prirrt,  300. 

Raffle.-^in,  i?.  i?r,  30L 

MiW'paprr,  290. 

^H          pHocniM*^,  350, 

Rafflesiack.t?,  301, 

Riibartlia,  KuniJi,  370. 

^B          I'rosopis,  L.  250. 

MaUim,  240, 

RichanUoma,  Kmiik, 

^^1          Protca,  Z.  34(1 

Raiiiiilitia,  Arh,  441, 

204. 

^^H          Protkace.t:,  34^, 

Eatnhtifmi,  2:44. 

RiciniLs  Tmtmef.  347. 

^H             PRnTOl-UYTA,  102. 

Pampiot^  30.1 

Ri.^oa,  Mm.  2,39. 

^"               I'RUNF.l-:,  2»il, 

RANirNCrLA^EL^,  108. 

RivulariA,  7?^-/A,  439. 

Primdlji;  L.  327, 

Pan  UNCI  iTi.E.1!,  197. 

Rmd'wrrfl  3<18, 

IVumis,  2ni. 

Uanimcului^,  Z.  108. 

Pocambok,  377. 

pHidiuiii,  X.  204. 

Rapbantii*^  Totfrtief.  214, 

Rr>cctillft,  Z)C.  441. 

pHilotuin,  S\i\  412. 

May^rrrf/,  203. 

i?ot/:  J^o*«r,  217. 

P^vchotria,  Z.  294. 

J?/if«,  2(>5. 

Rotnneya,  Z.  209. 

Ptelea,  Z.  240. 

Pa  veil  a  la,  Adans.  387. 

PoBder*>t]a»  m  204. 

Pterifl.  L.  4!0. 

P K A  r Mr  [11  a<7?:.«,  232. 

Rosa,  Tmmef.  202.         ^ 

Pt*^  ri  aan thes**^  Bhim , 

J2*y/  Ctihn',  400, 

RosACK.!?,  260. 

240. 

/^.y/  i^rf/^/*^  :i35. 

RosE^,  201. 

PteroHpora,  3V«.  304. 

Pcii  Scfwrf^fh,  432. 

Pfm-appleet  204. 

Puceinia,  Pers,  4*52. 

i?^'f/  5#»ir,  4fiO, 

PoAernonff  328.           ^^H 

Pi^rtia^i,210. 

i?rc7/,  400. 

i^o.<^^«,  285.                ^H 

Pnf-htih,  440,  4i'50. 

Meindt^er  Mm/i^  443. 

Ponewood,  258.          ^^1 

P/r/«f^.  254. 

Pt'StHla,  Z.  210. 

RoHn>.E,  202.           ^H 

F  mpkm,2m. 

RE,sKnArF.^5,  210. 

Ru^nmrinus,  Z.  827^^ 

PiiTirt4iria,  Gi'n\  430. 

J?<^W«,  4(K1 

Rottlera,  i?f'j-6.  347. 

Puniffl.  L.  2(54, 

Rkstiace.t:,  400. 

R  t)  X  n  r  H  0  H 1 .1  c  K  jB,  373. 

Pitrffim/-nu(,  340. 

Pestio,  Z.  400. 

Rwena,  Z.  312, 

Pnfjil4^'heartf  250. 

RfimrrtTfvm  planh,  413. 

Ru'tjia,  Tourmf.  294 

Pitrslftite^  270. 

KlIAMNACE.Tv,  251. 

RirBiAt  E^,  2ri3. 

PuthhfouK  '384. 

Rlmmnus,  .Aw.'r.  251. 

Rul>iw,  Z,  202, 

jyv^'t  ***''•  1- 

Rlmpte,  Z.  /?/.  305. 

Riiilberkia,  Z,  29a  ^H 

jj                P  vr  in>[3  li  vcui^ ,  Jf?f^»,  4  35. 

Ehafantf,  230. 

Pm,  240.                   ^H 

H          PV  rvl  hrn nn  TrV/^ri^i.  298. 

Rlii'iini',  Z.  3:iO. 

Run^ex,  Z.  336.         ^H 

^^^^  Pvroltt,  Touriwf,  304 

Rbtxia,  Kutt  209. 

Riippia,  Z.  394.        ^H 

IKDSX  TO  gymxiUTIC  BOtAJTT. 


eds 


RiiACum,  Tfmmef,  375. 
Kutn,  Toitrmff.  245. 

ItlTTACKA.  f^ 

Sahadiihi,  37a 
Sabialk^k,  204,  35a. 

,38a 


ati^KN^iAiiiCi,  400. 
SiguA.  Gmim,t»io, 

Saj^icacKvIC,  S.'iO, 
Salicorai*,  Toiini.  339* 

Salix»  Z.  :\rA\ 
Saiktm,  am 
SalotnoniA,  Zoter.  23G. 

Saboli,  Z,  33a 

SAI-VAlMHtAi  KJK,  307. 

8alv<?rtiii»  St.  Hil  367. 
S^ria,  Z.  .T27. 
BaMnia,  3/irA.  411. 
Slunbactw,  rowm,  1H>2. 
SmuoIiu,  Trnmnf,  310. 

8AKTi>A<nt«»  279. 
teuib^iCMMr,  343. 
JSmdot  woodf  vwd^  S56L 
lOHMMWif I  40tl> 

gItBgoiiiam,  SHX 

SAKOriWllUlltAC,  201. 
SKnirulii,  Ttmmff.  287. 
Sviaevit^m,  TAitA  375. 
Savtalacxj^  343. 


Santiaum.  Z.  343. 
Stip^fTftn^  251. 
Haplvdackjb,  233, 
8APi?a»K^,  233. 
Bapindus,  Z.  2»'^^. 
Saptuliih-plum,  3l!2. 
Sdponariiv  Z,  22:/. 
iSb/Kwtii^  223. 
8ai*otack,«,  iill, 

Siipria,  6?riy:  ;kii. 

8ai*bolkoVik-«,  438. 
Saputaya-HHtA^  205, 

SarooooUa,  A'/A.  340. 
8arcophyU!,  *SiHtrm» 

aeo. 

8tnftOttii%  Z.  S07, 
SAfiiucBmAC&fi^  207. 
ArnyflfiMa,  374, 

SaMftfiw,  AWf,  340. 
«itM/m,;i41, 
AiImmmmmA  J?.  Z,  238. 
SHinya,  ITi^^.  22t». 
Haithajilk,  220. 
Baundia,  ffmrp.  389. 
8AtntLrIlAClcJ^  3&8. 
Simrunifi,  Z.  360. 
Sausrtiu^a,  /iC  20^' 

HArVAORSlACKiK,  1 

Sam$tt,  40(1 
^Sbiwy,  328. 
BoxUiaga,  Z.  272. 
8axifbagaciub^  271. 
BAXtntAaALKA,  371. 
SAXirtiAOK.K,  272. 
Sajcifrtigtn,  273. 
8eabic«a.  Rom,^$pML 
20IS. 

&d^irMPM,4sa. 

Awmmof^,  890. 
8(m1iopetaliiiii«  ^t> 

St  KrACKjB,  34a 
8ch<dttchseria^  L^  303. 
S4^)UD1M,X.S68. 
.SchiiM,  BmOt^  417. 

SOBXXJEKJKp  417. 


Schiiandrttt  Z.  C  iZ^A. 

204. 
SrHizAXtJUArit^,  204 
Schi/imtbuA,  }L  ^  P, 

:m. 

Bcbiiopetaloii,  ffook, 

214. 
Schmntia,  Z.  401. 
Scbotitt,  Jtfcy.  2.^5. 
BchweiuiUia,  Eti,  304. 
SolQa,  Z.  375. 
Srto  Turpeniim^  253* 
Scirpuf ,  Z.  401. 

ScLKRANTHK^  275. 

Sclrtniathu.s  L,  275. 
Scolopendiiuni.  ^i9»»CA 

41& 
Scofsoneri,  Z.  301. 
&«M/W',40I. 
^bfWf  Pimet^  369. 
8cfanhul&na,  Toumrf. 

SCUOWnVVAMIACKM, 

323,332. 
at^mUy  Odb,  S90. 

^!i««-^ll/4',2l5. 

*SWtwvW*,  428, 
iSM.  HVariU,  434. 
Si«ale.  Z.  300. 

'        .  P,/?r280, 
Ksf.  44a 

.-vruiiiijuH,  Z.  230. 

iSrttyrj,  401. 

iii»Z.  252, 
../m,  200, 
urn.  L.  274 
/\if>.  214. 
A^.  20S. 


208, 
Z.275. 


2da 


2n5 


f^B^ 

IBB!^b9 
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Shaho,  SOO, 

Souihem-it>o&d^  390. 

Stapeliii,  Z.  dlS.          ^H 

ShamiHjIa,  390, 

Spadictflor^,  194, 

Stapliylca,  Z.  234,      ^^M 

Skra,  312. 

365. 

Stapuvlkack.^,  2d4^^H 

'              Sherardia,  JM.  204. 

Spftixanium,  Z.  360, 

Sfnr'AfUM\  2<lh         ^^^H 

Shorea,  /Jox/i.  228. 

Sparaiannia*  228. 

mar-appff,  3 1 2,           ^^H 

8icvofl»  Z.  280. 

Speed^^,  335. 

St^r-trort,  '359.             ^^^H 

Sida,  Z.  224. 

5>»^l,  399. 

^/i/;ri^,  31^.                   ^^H 

Silfflus,  i?cjw.  288. 

Bpeiyula,  Z.  275, 

Statice,  Z.  300.           ^^U 

Silene,  Z.  222. 

SperfTularia,  Perg.  275. 

SimnUtniity  DC.  204.        1 

SrLENK.^,  222, 

Spf^rmapocp,  Z,  204. 

Starrmcrtf  UK).              ^^J 

Siik^e^^tfon-trefii,  226. 

Sphii^Ha,  Z.  452. 

Bti^llarm,  Z.  222.        ^^1 

Si/k'ttet'fh,  4m. 

Spn.i5mAr:K.«,  452. 

Stkllat.c,  2114.         ^^H 

Sifver  Mr,  405. 

8i»n.¥>RiK.T?,  4*y'2, 

St«niniliti?»,  ft  fed.  44!>.         V 

Siuifllwij  ^iw/i/.  247, 

Splia*mcarpu8,  Mich, 

Stopliant»3phaTa^  Cohtt       ■ 

Siiuftruba,  Atthi.  247. 

426. 

440.                                    1 

SfM.^Kl'BACK.'K,  247. 

SpH.^nocorcE^,  4^. 

Sterculia,  Z.  22«i                1 

,                 SiQftpiji,  Timrnrf.  214. 
Sitttfhnru'$mi^  270. 

Rpluprocwrua,  Gr9V. 

8TEnciTi.TArE.«,  22<L^^H 

433. 

StkHCI  LIKJE,  22ii      ^^H 

Siplincttiiipvkis.  iWi/, 

Spliiproplioron,  iV«. 

Sterpocaulon,  Schreh,  ^^i 

^31, 

441. 

441. 

8i»j!iibriimi,  Z.  214. 

8ph!Pmpk>R,  At/h,  4'^7. 

Rtieta,  -SrArr^*,  441. 

Sisyriiirliiiiiji.  Z-  3'.»L 

Sp!Kiirn«teoiHt  B/ww. 

iSf,  hpmtim\  Bitm,  315. 

8k  inn  era,  Forst.  2(;i*. 

2(14. 

STn.A<n\'ACK.;K^  35^. 

SkuHk-cahltdffej  371, 

Spiiaoxacf.v.,  442, 

Stila^^o,  Z.  ;il2. 

Snirritliiuariina,  Soiand, 

SpliAfmum,  Difhm,  422. 

Siinfp'mi-nrfth,  351. 

278. 

Spifler-wortj^^  379, 

SHpa.  Z.  ;^J7. 

Smtlack.s,  374. 

Spi^.-elia,  Z.  314. 

St.  Johtis'fc&rt,  2SL 

SniilRX.  Z.  374. 

Spike,  oil  of,  328. 

iS^iJcA-,  215, 

SmiTnium*  Z.  287, 

SffikmarfK  2Jm. 

Sione-cropf  274. 

Snnkf'-ffourff^  2J^L 

f^iirmeh,  339, 

Sfoftif-pinf^  405. 

iSnafct'-ntft,  2:U. 

Spiftftch,  Nric-Zeakmd, 

Sfontr,  fpttn,  313w 

Sfwkt-n^d,  2lViK 

276. 

Storftj^/Ziqind,  28«l. 

Snitp^ffratfon,  'XVh 

SpinBciii,  Tmamef,  339. 

Strnifhurf/  Tttrpcniine^ 

SmmMrrv.  2^3. 

SpimUe-irce,  251. 

400. 

Sfmcfitup^,  388, 

Spirwa,  Z.  2<»2. 

Strjitiotoa,  Z.  892* 

Strnwilroft-ttye,  314. 

SpiR.i5iT>.=i.:,  2iV2. 

Shunt  fM^ntf.  2a3. 

SnoiP-^nkf^,  t]m. 

Spiri>e:vra.  Zm^r.  437, 

StTt4it7ia,V/?/r«Aj«,  ,387. 

&Htp-r(wt,  223. 

Spliirlmiim,  Z.  421. 

8trt^ptocHn>ws»  ZiWt 

Sofifi'tvotig^  233. 

SpUt'Mmn^s,  423. 

331. 

SoLAXACK.F.,  321,  323. 

Spnndias  Z.  252. 

Stfimpf-barkM,  2*\5. 

Solaiumi,  Z,  323. 

SpOltOOAifIA,  410. 

^trvc'llno^  Z.  314. 

Solidfijro,  Z.  208. 

V"<^  ^>t  -4*'^* 

STYLiniArE.f!,  »^f>2. 

8oll>n,  Z»».//.  24a 

Spttrt/e  Lfvtrtl^  344. 

Stylklium,  AV.  302, 

Stihmittn'H  SfoJ,  377. 

Spnrnnf,  223. 

STYnACArKJS,  313, 

SouHjus*,  Z.  2Vfr1. 

-K7»#'/'*'*^"^^> 

Styrax.  Toitrupf^  313. 

Sfnienlii.  /?o,i^.  209, 

Staaviiu  77ifm^.  28^ 

Subularia,  Aditn*,  214* 

Sopljom,  Z.  255. 

Staclivf*.  J?^^/iM.  327, 

♦STwrrori/,  300. 

Sor^'huni*  P<»r».  397. 

8TACKHDrSTArK.l?,25l 

SHtfnr-tHinf,  .399, 

*Vo/vv/,  3.*t<l 

StrtfiTriaria,  Jmh,  252. 

.sWiar  A,  253, 

Souan-n\tt<,  230. 

Stansreria,  JIf*nrt\  40i\, 

Sitrt-drtr»,  218. 

4Sb«r-«qp»,  202, 

^\vMi\iOT^ft^  Fw^.  ^c*a. 

S^m-ftoterr,  300. 

^h 
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SMmm  Midtar,  313. 
SwmufPiiu,  465. 
Swanittp  WiM  255. 
Sioe«MMi^,  SIS. 
:»H?eet  Ptdato,  31*1. 

SiM&i  r<$rmU  Gnus, 

JSmmi  WmUtm,  223. 
Swi«t4>uia.  X.  sa**. 

Sviiipboriciirpus,  i>i2l!, 

'  2t»2. 
Syriiphytmn,  X.  d23b 

SvritiKa,  X,  806. 
S^nntfa^  273, 

mntJih^,  400, 

Taramahaea,  2.HL 
Tiip?t4.'*,  Trntme/,  25*8, 

TMnr-trte,  S\U 
T  XM  .iu  I  *  i  c  »:.«,  220. 
JomtfrfVif/.  25.^. 
Tmnarttui'i^um,  258, 
l^kBUUrindiu^  X.  255, 
rM<tK<A,  220. 
IkmftHx*  221. 
T«aitiii,  X.  :5ra 
Taiifrliinij^  Thimar^ 

:n7. 
7  «f n^9^*  436. 
Taouia,  /.  ^^A.  4d4. 
Tapk>fn,  :WV\ 
r«m,  371. 

Tamxjifum,  /us*.  21K>. 
Tarraffon,  2(>t*. 
TaAitiatinitL.  7t  ^i*.  201. 

T  iX  AC  K.K,  40*1 
Tii\r»diuui,  L.  a  Rick 

404. 
Taxui,  X.  406. 

r«i,  am 

/W,  Oipr  of  froo</ 


ridfc,  329. 

Tecoma,  Jum.  330. 

Tectona.  X.  328. 

^#,390. 

T.  lOiiria,  XTooft.  2^. 

J  lit  K  B I  XTHACK.«,  252. 

Tt^rminalitt,  X.  2tW. 
Tkumln'alikjK,  2iK 

Ternstru^  mia,.l/ar^229. 

229. 

TKRNdTBCEMTKJB,  229. 

TutiUa,  I*C.  27a 
Tetmcera,  X.  200. 
Tetrngonia,  X.  275. 
TtitTaiiiel«?a,  H.  Br.  282, 
Tt'tmnthfra,  Jaro.  340. 
TL'tnipathtvft,  2>C  278. 
Ttimpbis,  HtKlw.  421. 
Tt^fTft^pura,  />pr.  437. 
Tell  mum,  X,  327. 

Tn  A  LA  M I  PLC!  II.K,  1 1>7. 

TiiiilictTum,  TvHnuf, 

IIH 
TttALtooAiriA,  414, 

TiiALLooKxa,  427. 

THALLC>l*n\-TA,  lil2, 

427. 
Tbamnoduutiia,  Bmrv* 

400. 
Thapsta,  X.  SS8. 
Thi*a.  X.  230. 
Tboobroitia,  X.  225. 
Tbeophrasta,  Jm.  311, 
Tbmum,  X.  343. 
Tbiamla,  &rijC  384. 

Tblaapt,  IMUl  $14. 
T^lom-myi^,  324. 
nrfy»,3&L 
Tbuja,  roMmrf.  404 
Tbuuberffia,  X.  320. 

Thymklacili:,  344. 
Thvintii^  X,  3^7. 
Ticor^  JliiM.  245. 
T;  -ii-  ^•iji,  390. 

•|  -'7. 

'1    .         :    '-.227, 
IWl'j^  Mtck  274. 


Tillancbia,X.3aL 
Tnieaipt«3rb^i7#rM.  412. 
Toad'JIajr.SS^ 
TomlMaoU,  46Q. 

Tocm»o,  SiKl 
Todea,  WiUd.  417. 
Todeldiiu  IluiU.  37a 
7(1010^,324. 
TewJbt-^iftiiip  258, 
Toumefortia,  iZ.  ^r, 

326. 
7Vituf-i>t-inaiW^  .^7. 
TrAil<^(icaiitia,  X.  379. 
rrv]5^Ytpi/A,  220,  258, 
Tni^op<MtiD,  X.  299. 
Trapa,  X.  269. 
Tref  of  h^at^en,  247* 
Treniaiulra,  R  Br,  236. 
TuiaiANi>iiACK,«;»  236. 
Tr%  melU,  UitL  450. 

TRKHIXLILSf  4oO. 

Tnano^penna,  280, 
Tribulu^,  TWnir/  244. 
Triceraatei,  /Vr#/,  282. 
Tncbia,  JIaU,  44l». 
Trichocl«au«,  /'rrji,  284J. 
Tricbocoka,  XteA,  424, 
Trichooastiuijs,  449. 
Tric-boniane*,  X.  417. 
Tritbostomttjai,  Htdw* 

421. 
Tiifoliunif  X..  25& 
Triglocbifu  X.  398. 
TttUiimi,  JTOL  374 
Tirip*  dt  rot^  44^ 
Tripliajna^  Imar,  239. 
TnpTiactiDi,  31H>. 
THtUHiiii,  X.  397. 
Triunif*ttu,  Phtm,  227. 
TrixU,  /*  irr.  21J9. 
TuttiMiOLACK.^  243. 
Tropfi^oluia.  L,  244. 

JViwiyif  jlotfer,  330. 
Thifmil-%,  371. 
Ttib«r,  JficX.  450. 
Tmnsji,450, 
/  MO0^oaa^  jm  f . 
TLTBortoiME,  2061 
Tulipa,lWii«/:375. 
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^H          TnUp'tree,  20  L 

Vaucherirje,  43R 

ITfl/i^-A^wiodSr,  289.       ■ 

^H          Tupo.  O.  Dtm,  301. 

J'i'fP'f.M^  Imtry.SH^, 

Water-lilted.  207.              ■ 

^m            Turhnf-rvih  24*^. 

Vtffeiahh'  Marron\ 281. 

TfVfr-/«7Jp;r/r,  2:32.        ■ 

^1            Turmfrt'v,  ^8^5. 

VeUn7,ia,  .v«rf.  ;i**a 

ir^i^cT-tw^/,  :^2.           ■ 

^H           Turuem,  Hwm.  270. 

T  VvtVy^  Turpetitittt,  480, 

Tnj.r-J/vr//<%  3o5-           ■ 

^H           TuRrfK[iArK*«,  278. 

F<9Hw'*  }*1y-tra}y^  218. 

rfVH2i7.                 ' 

^^m           Ttirnipj  21^. 

Veratnini,  r«Mrm/.  378. 

Wtihnt^'hia,  Haoh^f. 

^m            TmtwJe,  .J-10. 

^' erbfi-^tuiD,  Z.  3&3. 

407.                               _ 

^B            Tttrp^mtitte,  400. 

Verbena,  Z.  328. 

?rerwi«M,  24"»9.                 H 

^H            Tt/jiH(tC'ffr(Uf^,  399. 

Vkrbenace^,  328. 

?f Vif^i^  31*9.                      ■ 

^H            Tussilii^o^  Tmtrru'f.'JiQS. 

VKRBKNE.fi,  328. 

Blntr  rust,  453.                ■ 

^m            Tvitipanis,  Tini.  Ij2, 

Vit/mi-grms,  390, 

Whorth'hvrrtj,  305. ■ 

H            Typlia,  X.  3l5il. 

^'eronicti,  Z.  3.33. 

Wifi-j^anU  25:i.        ^M 

^H           Tvi'iiACKiK,  3B1K 

Vernicftria^  Pet^s.  441. 

WiMeDOvio,  ITkMfii^^H 

rVrir^m,  328. 

400.                      ^^H 

H           UdorEuiVW«.d92. 

VehiM'd,  309, 

T?7/W^  356.           ^H 

H           i;iex,  Z.  255. 

Vibumarn,  Z,  292. 

WlNTKRK^,  201.        ^^H 

^m           Ulmaceje,  .152. 

Vicia,  L.  2*'id. 

If  7«/«-r  Acfmitt,  199.       1 

■                llLMKiE,  35.3. 

Virloria,  IJufil.  200. 

WiNter-tfrccn,S06,          1 

^m            Ilhiiiift,  Z.  3.T^^. 

VHkrsift,  r>«/.  310. 

n'm/^r'^  6ffrA%  201.          ■ 

^            Ulva,  .<vA,  4^17. 

Viarft,  Z.  317. 

mVr/i-//a^>/,  28<j.     ;^^ 

UMUKLLrFKK.T?,  28(3. 

Yiacetoxiciim,  Mcench. 

JFiHid,  215.                ^H 

riubiUearia,  Iloffm, 

318. 

WofMf-m'f,  2m.         ^^M 

441. 

J  VVir  J/f/^^r/',  453. 

Wof^-Sorn^U,  241,          ■ 

TlNIf  KLLULAltESj  438. 

TiV/ejj.  240. 

Ifi>«r«/r;  315.             ^M 

Upm-iree,  ^2. 

Viola,  Z.  210. 

Wttrm-sevd,  330.      ^^B 

Vior.ArE^,  210. 

Wonnwoodj  299.      ^^^| 

VwF.myvjR,  452. 

Vu^M,  220. 

Wngbtia,  /?.  Br.  317. 

XtRENE.*:,  224. 

H>c^i  ^/m,  353. 

llivra,  350. 

Virffhiimi  Snake-rooty 

I^IIRRK.^,  fi5^. 

tm. 

Xatitbocbymim,  Moxh, 

Vnicti,  Tonrnvf.  350. 

Virobi,  .'f«A/.  341, 

231.      '                         ■ 

XantliopbyUiun,  iZoji.    1 

230.                                  ■ 

llRTirACKyE,  *ip50. 

Vi-^cnTii,  Tmtnuf,  :i43. 

Ts^terift,  TfVMrtU. 

VisrRift,  Jytoz,2S2, 

rtriculiirift,  X.  335. 

VlTATK^^E.  248. 

XflinborrliCPft,  Sm,  376. 

Hvaria,  i.  202. 

Viu^x,  Z.  328. 

XAXrHOXVLACKA,            ^ 

240.                                ■ 
Xanthoxylon,  Kuntk^      " 

Uffj'ttrtiij  305. 

Vitis,  Z.  240. 

lIvulariR,  Z.  378. 

Vt  VI  AN  A  C  E  jE  ,  243. 

Vocby^ia,  Jim.  267. 

240. 

VACClNtBJB,  303. 

V^  OC 1 1 Y8I  AC  MlMf  207 . 

Xemnlhemum.ToMnwf.    _ 

Vacciniumt  Z.  304. 

VoLVOrtNJE^,  440. 

208.                               J 

Vai<*rianj  2f'5. 

^"oh'ox,  iMtn.  440. 

Xvlophvllft.  Z.  347.        ■ 

\'ftleriana,  3wA'.  200. 

Xylopia,  Z.  202.             ■ 

YalkhivSnace.i?,  205. 

WaU-frnt^r,  215. 

X  V  it  I  DA  L  K  X,  379.    ^^H 

Valli8neriii,3fjcA.  309. 

Tr«/rt^i/,  Ji.54 

X}ni0,  z.  37a       ^^B 

Vaiom'a,  355. 

Waltberia,  Z.  226. 

^H 

Viiniia.  ie.  J5r,  382. 

Wamfx^e,  240. 

Taim,  372.                ^^ 

Vftnilln,  Sh\  382. 

Iffl^Tcr,  3f»5>. 

Ycad-plimt,  454.            H 

f'tfHi7/rt,  m-L 

JVitfrr-fiffm^  207. 

IV//fi?r  7/af//«,  a35.         ■ 

Vateria,  Z.  228. 

Wiifer-fJifdttt/t,  270. 

Yrftitte-root,  101#.            ■ 

Vauchtina,Da4S7. 

Wal«r-crii%*/215. 

^ 
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Yiiocft,  L,  875. 
Zatmicbellia,  jificA.  304. 


ZtNQiBmiucKJii  885. 


Zittni%  X.  d^a 
Zi^e^-pbuft,  Toftrntf.  251. 
Zoi=iV'm,  Z,  a94. 

ZVOOPHYLLACK-IC,  244, 

Zygophvllum,  X.  244 
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Abttxial  einbijo,  153, 
AbbrerJAtorv  markx,  SO. 
Abortion^  68, 90,  9L 
Abniptlj  pjniuilfli«  59. 
AI«cjr}>lioii,  5CIL 
Aootmnry  buds.  68. 
AoorMoeol  cnljs,  102. 
AooumbMit      ootrkdoni, 
152. 

Aolucno,  140.* 
Aebnmiuin,  140, 
Aohkmjdeoiu,  9t). 
AdfU.  organic,  573. 
Ajorobrya^  51($. 
Aorogvwk  tt«nu  of,  516* 
i0«il0i,e& 
Amiminale,  65. 
Aimtp,  5Ji, 
AdhfnPTit,  05. 
Adhi'^ioii,  88,  M. 
Adnatp  anther,  114, 

ttiptiles^  4©. 

Adfmtitioiwbada.  68,581. 

mta,  17,  18,  &», 

53d. 
AorUa  roola^  10. 

tjmma,  512. 

Aeropbjta,  10.44L 

A{r9  of  pUnU,  M9. 

Air^oanak,  512. 

AkB^106. 

Ala»a.49. 

Altmrnm  of  ««fla.  150. 

cvntrale,  15a. 

pwriphsricum,  153, 

Albumitioiiia  (Mda),  151. 

AlbttmuiD,  MX. 

Almoii«,4M. 

Alip,  oiofpliolagy  01(428. 


AJm,    repfoduoUon    of* 

Altomato,  40. 
Alteniipiaiuita,  00. 
Ali)tiid«.  ragiofu  of,  645. 
Ambcrr,  07  L 
AiDfiitiint,  76. 
AiDnioiic  mcp  15L 
Amphigaatria,  4:23, 
Amphiaarm,  145. 
Ampbrtropouo,  131. 
Ampldioaul.  55. 
Antyloid.  484i. 
Anatoiiiv  of  ImTen,  528^ 

of ViMjl*.  524. 

of  •tmns.  615, 

Anstropooa,  130» 
AadnMittin,  1 13. 
Aiidio|iliof«v  97. 
AndpoaporcK.  501. 
Angioaponiita.  10. 

— -,  ovuIm  of»  eio, 

Angioapon^  10. 

,     rpprodtKitkni    of, 

695. 
Angolar,  38^ 
—^  dAwtrgmott  42, 
Aniaomeroaa,  91. 
AniaoaUKnonioiii.  117. 
Aiintul  plaftU,  547. 
- — '    "'^S*  '^  Diootvl*- 

dont.  «*i2l. 

fiemK  32. 

Annular  crlU.  4^. 

tokK  5f»2.  501. 

Annul u»  of  F«ni«,  418, 
AuUmt,  I  la 
— ,f»oraof.  114, 
—  ^-,  fiinn*  of,  115. 
-^ — ,  ntnietiirt*  of»  630. 
AiitlMndia,4]U.653,6e9. 


Antlieridta  of  Aim  699* 
AtillM90«oida,5G2,589. 
Aaiiooupotta  fruity  14A. 
AfithopJKim  97, 
Anthracite,  670. 
Ap«Caloui,  UO. 
Apn  of  l«af,  55. 
Ap<Jc»r|M)uii  fruita,  137* 

piMil,  122. 

ApoUif^a.  442. 

Arbor.  a9. 
Arbuaettlaa,  39* 
AidM^onia,  533,698,601, 
Arouala  aoibrm  152. 
Aroas  of  diftriDutioQ,  637. 
Arillodt,  I5a 
AriUtu.  150. 
Ariata^lll. 
Artieulate,  38k 
Articulation  of  leaTfii,46. 
ArtiUcial     Haaajftfationg, 

1»1. 
Aaoendinc,  38, 

^ oruw,  121K 

Apccnt  of  flip,  565* 
A.ei,  445. 

A^iiniUtion,  573. 
AMUmuiuA,  122. 
AtrnjKiuN,  \lUy 
Anrirulat^,  ruTi, 
Atithunty  for  nain«t«  167, 
AwU«hapcd.  53v 
Awn.  111. 
Axial  roibrTo,  163^ 

moia,  17,  6» 

Ajiil,  t2,  39. 

Aiil«  placmtaa,  Idi 

7% 
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Axillary  stipules,  49. 
Axis,  asoending,  21. 

,  hypocotjledonary, 

22. 
Axogamia,  10, 507. 
Axophjta,  10. 

Baoca,14r). 

Balausta,  147. 

Balsams,  577. 

Banyan-tree,  20. 

Bark,  508. 

Basidiospores,  445,  534. 

Basidium,  445. 

Basilar  style,  126. 

Bassorine',  497. 

Bast,  523. 

Bentham  and  Hooker's 
System,  194. 

Berry,  145. 

Biennial  plants,  547. 

stems,  33. 

BignoniaoesF,  stems  of,521. 

Bikbiate  calyx.  102. 

— ^  corolla,  106. 

Bilocular  anther,  1 16. 

Binary  flowers,  87. 

Bipinnate,  60. 

Bipinnatifld,  58. 

Bipinnatipartite,  58. 

Bipinnatiaect,  58. 

Biternate,  60. 

Blade,  46. 

"  Bleeding,**  569. 

«*  Bloom"  of  fruits  &c.,578. 

Botan  ical  geography,  641 . 

geology,  670. 

—  paper,  4. 

n^gions,  653. 

Bothrenehvma  (pitted  tis- 
sue), 502,  504. 

Bracteoles,  74. 

Bract-region,  24. 

Bracte,  4<5,  72,  74. 

Bristles,  62. 

Broom-rapes,  21. 

Budding,  584. 

Buds,  66. 

,adventitious,  68,581. 

,  axillary,  22. 

,  on  roots,  21. 

,  terminal,  22. 

,  winter,  70. 

Bud-sea  lea,  69. 

Bulb,  25. 


Bulbils,  26. 
Bundles,  definite,  506. 

,  fibro-Tascular,  506. 

,  progreesiye,  508. 

,  simultaneous,  507. 

,  vascular,  of  Dico- 
tyledons, 507. 

Caducous,  83. 

calyx,  102. 

corolla,  108. 

Calycifloral,  95. 

Calyx,  characters  of,  100. 

,  common,  79. 

,  lobes  of,  101. 

,  throat  of,  101. 

^.  tube.  97,  101. 

Calyptra  (of  Mosses),  421, 
598. 

Cambium-region,  506. 

of  Monocotyle- 
dons, 518. 

of  Dicotyledons,  520. 

Campanulate,  101,  105. 

Campylotropous,  131. 

Canaliculate,  48. 

Canals  for  secretions,  514. 

Cancellate-nerved,  52. 

Caoutchouc,  578. 

CapiUary,  114. 

action,  565. 

Capitate  stigmas,  127. 

Capitulum,  78. 

Capsule,  143. 

Carbon,  assimilation   of, 
574. 

Carbonate  of  lime,  excre- 
tion of,  578. 

Carbonic  acid,  absorption 
of,  571. 

,  evolution  of,  572. 

Carcerulus,  143. 

Carina,  105. 

CarpelM,  120. 

of  Gymnosperms, 

128. 

Carpophore,  97, 136. 

Caryophyllaceous  corolla, 
104. 

Carvopsis,  143. 

Catkin,  76. 

Caudex,  35. 

Caudicle,  120. 

Caulicle  (=hypocotyle- 
donary  axis),  22. 


Cauline  leaTes,  46. 
Cells  of  aothers,  115. 

of  ovaries,  123. 

Cells.  470. 

,  annular,  484. 

,  circulation  in,  552. 

,  clathrate,  483. 

— •,  colonies  of,  499. 

,  conducting,  501. 

,  contents  of,  488. 

.development  of,  531. 

,  duration  of,  549. 

,  fibrous,  483. 

,  form  of,  472. 

,  magnitude  of,  476. 

,  nudeus  of,  491. 

,  perforated,  482. 

,  pitted,  48a 

,  reticulated,  484. 

,  scalariform,  484. 

,  spiral,  48a 

Cell-division,  531. 

Cell  formation,  free-,  531, 

534 
Cell-life,  551. 
Cell-membrane,  composi- 
tion of,  487. 
,  molecular  straptare 

of,  478. 
Cell-wall,  477. 
Cellular   envelope,    520, 

523. 

system,  505. 

Cellulose,  485. 

,  detection  of,  486. 

Central  placentas,  124. 
Centres  of  diffusion,  637. 
Centrifugal  inflorescence, 

75. 
Centripetal  infloreaoence, 

75. 
Ceramidium,  431. 
Cernuus,  38. 
Chahiza,  130. 
Characea&,reproductionot 

595. 
"Character8'*ofplant»,173. 

,  diagnostic,  171. 

Chemical  test,  5. 
Chemistry  of  vegetation, 

Chlorophyll,  402. 
Chorisis,  89,  214. 
Cicatrix,  49. 
Cinenchyma,  509. 
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Circinate,  71. 
CimOntion  h  ««11i,  552. 
of  «ip,  570. 

Cirri,  fia 

Cltdophoni,  o^U-diTiiioa 

of,  A33. 
Cliiji»c«,  Tinnf«n,  l^. 
CljMiiiflrtaticm  of  fhiitti 

,  prinoipl^t  of,  155. 

»  fjstomi  of.  18L 

C1jithmt<?  ivtift,  4R1, 

cinw  of  p<«t*ii.  lai. 

CHm«tc.  n^l. 

rilmbinir  pUmti^  9S»  630. 

<?ociUof  OTUK  12». 

OoQOiclium.  431. 
OodlbftnforTTi.  104. 

Coiyuithiiirn,  81. 

fV,!«)rhim,  1«,  52.^ 
CotUr  of  AtrfnA.  .^3fl, 
ColUteml  muttjplicntion, 

Tolli^nrhTma,  W>1, 
CollffirhviTui-r^lla.  50K 

<  m. 

<  u-tioii  of, 

Oalonrinf    mattar    of 

^SOW0HL   'UrX 

OshnMlUof  MoMMiL  4SU 
Column  of  OrducU,  123. 
Ctifiim  HO. 
Com  root!  mlTX.  78. 
Ccimiiioii  rmptaeK  7^ 
Connpl^ti*  flwww,  Wl,  90L 
Com|>^>      '  ^       r.  78. 

— (t' '• •• 

- — —  ififlorrNMvnre,  81. 

Wr  Ar,5H. 

^—  piMilii.  12^ 
*« —  ct»in«n.  W. 

msibcil.  77. 

CoOipfMMd,  ivi. 
aUrx.  102. 


CcmMpUolM,  43a  431 
Ganoofvteeidnm,  143* 

Con<!ition  of  food,  504. 
r  ...,71. 

liviut\  *V'.o, 

€km»,  76. 

ConferroiiN  iim 

of,  591. 
ConllQoiit  (r 
ConidiA,  i;»; 
Conifi'ne,  r»'| ' 

Ii08. 

,  stem*  af»  5 1ft. 

.wood  of,  521. 

CotijfigAlion.  :mi 

Connn'  V 

Conrif»cti¥e,  1 1'*. 
C<»nniTpnt  uppiK  101. 
CofisbtetKv  of  ImrM,  61. 
ContAct  •ction,  556.  5/74. 
rcmt«ntiofccitU,4S8L 
( 'ofitorted  jMttTstioa*  99. 
tVjniroliita,  72, 
C*  m  r<  it  ittiTt^(iitiv»tioil,99. 

Coriaceotia,  61, 
Cork  511. 

CVmiriphvtA,  in. 
r(inklU,i4mn»rtnr»or.  108, 
romtltfl'tml,  115. 
Corona.  107. 
C-oronH.  107. 
Corpuacln,  nrmtnat.OOS^ 

an. 

CcirfiUM^ulii,  6Q0L 

CbrloKoffruitji,  I.^L 
ODftioa]  wrttbem,  50^ 
CoithiIx  %, 

CofJttlDQil^  ^JflM^  oQl 

Co0t«.5r. 
CorflMioBi.  lA,  !«& 
vfopiin^.  98i 

CrmataiM. 
CrMtfd  pe4»l%  101 
Cri<t».lD4. 

CVoeUbrm  eoroOi,  104, 
Crudaaii^Mk 
CtyytefMik,  IOl 

oi^  I53» 


CrTptogamia^   rooU  of, 

CrT*tJil«,  4i*». 
CrVsUlloid,  :i6a 
Cu'bii>  wU*,  474. 

Cuiiii.  ;*a 

Cun<Mite,  53, 
Ctt|>«b»ped,  lOL 
Ciipiak,14& 
runiNl  emlvjov  158. 
rrcd»5i. 
»,  21. 
C  u^ttiJAtf",  55i 
Cutido,  511, 
r  ?7  58a 


C>  liitrriiWiutu,  142. 

Cy^ioliUM^  4119. 
C^biul,4l>U 

I>»r k.  plaali  frown  in  IIm^ 

573L 
Pftnriit**  hvpothMiA,  162. 
DvttthofpUiila,  549. 
DeOiQdoEla^i  8jitam49S. 

Bfddiiouii  ees. 

odjrx^lOa 

eQf«Ik.lO& 

]Mf«i^61. 

IMinAto  ttmatm,  1  \i^. 
Doeompoiiiioii  of  eirbonjo 

l>«or)mpoiiad,  fill  QQk 
INnuDbiiitt  38» 

,46w 

rirtoiihlinwni  09 
IMnlli  inflonwpnm.  75^ 


doa 

Dullnition  of  plaati^  54SL 
IMmd,a9. 
IMblWon.  521. 529. 
IkhJipMiceofatttlKft,  i  1 7* 

offhiitt,13a 

BolMd.53. 

BipotilM^  flnondMT.lTDl 
— ,  lilkvotui,  4^. 
» tertiarr.  485. 
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BerWatiTe     hypotbesis, 

BivprticuU,  611. 

Epidermic.  50^ 

m. 

BiTision  of  cells,  475. 

Descetit  of  a&n^  570. 

Dcxlder,  21. 

' ,  pitted,  486.              ■ 

Borsuiji  of  anther,  1 14. 

Epigone,  424.                  H 

Development,  d75. 

BoU   of    ci>ll*mt?mbrnfle, 

Epigynous,  95,                 H 
EpiphjtM,  20.                  ■ 

-,  lawt  of,  546. 

470. 

ofcelb,63K 

Dotted  ducts,  504. 

Eqmjeta<!OflB,  morpfaokef  V 

orfloml  organs,  54L 

Boubly  dentate,  56. 

of,  415. 

of  leaf-orfintif^,  64^1. 

Donblj  sermt^,  50. 

,  peproductioo  oi 

of  oTijles;541,610, 

Dracicnft.  item  of,  518. 

581. 

'■■-     of  root*,  JVl^. 

Drupe.  141. 

of  «Uirat?nH,  54i, 

Bucte  dotted  or  pitted, 

Eqmtant,  71. 

^offftem,  5a^, 

rm. 

Erect.  37. 

of  at4Jtnata,  536. 

Duinea,  34,  m. 

~  oTule,  129. 

' of  TeSHClB,  i<il. 

Duramen,  52^, 

Eaaential  characters,  17<l 

' ,  progressive,  83. 

Duration  of  culyx,  102. 

oik,  4m, 

,  aimultiineoua^  ML 

of  ImvM,  61. 

,  auc5oe«aiTe»  541. 

of  pkntft,  547* 

of  fl0WCT».112. 

Dertriiip,  485,  49G. 

EtJ^rio,  14L 

Bojtroi^,  I  CHI 

Elaboration  of  food,  571. 

Etiolation  of  plant*,  572. 

Diaflelphous,  I  111 

Elaaticity  of  tissuet ,  626. 

Evaporation  of  fluida,56G. 

DtngiitJ»e«  of  plants,  170» 
DkgTiofltic  tnmes,  171K 
DialT*2palou&.  lUO, 

ElAt43r!i   of   Equiaetuni, 

EvergreeQ  lettToA,  6U 

, 

415. 

planto,  54a 

b 

of  LiverwortB,  425. 

Evolution  of  carbonic 

■ 

Difltidrous,  117. 

Elementary  organs,  469. 

acid,  572. 

■ 

Diatomnt^4P,rt'prcHluctioii   Elemonta,  chemical,  558. 

of  heat,  622. 

■ 

of,  TiiK). 

Eliiptit'al,  53. 

—  of  nitrogen.  572, 

w 

Dichlainydeona.  00. 

Kmarginato.  55,  115. 

of  oxygen.  571. 

BidiogAmoiiSp  (>15. 

Embryo,   15,  131.  148, 

Exatbuminoua,  150* 

Diclentiti],  14  L 

151. 

Excentric  embryo,  153. 

Diclinom,  W,  112,015, 

ofCrTj>t^gnmia,507t 

Embryo-rells,  formation 

Eicresccnt,  83. 

Dicotyleclonea,  10,  14. 

Excretion  of  air,  576. 

,  roota  of,  526. 

of,  tji>% 

of  water.  576. 

,  BtimiH  of,  51 0» 

Embryo-wus  1-31,  0()1. 

Exendospcrmous.  151, 

Didynainous,  118, 
Bifftuion,  oentroa  of,  0:37. 

Exostome.  130. 

EmbrjogGTjy    of   Angio- 

Euertad.  118. 

- — offluidii,562,504. 

ftpermift,  t^O. 

Exstipulftte.  46.          ^ 

Digitate,  60. 
Bikted  fikmeut,  114. 

Extra-axillary.  82L     ^^H 

608, 

Extrorse,  119.             ^^H 

Bitneroui!  flowera,  87* 

Emergence,  94. 

^^^B 

Dimidiate  fimher,  116. 

Enation,  88. 

liWe  of  anther,  114.         H 

Bimorphimn,  615. 

Etidlicher's  Syftein,  102. 

Fall  of  the  loaf.  529.        ^ 

BiavioU4.  1M>. 

Endix-arp,  V4'3. 

Fainilies  of  cells,  590* 

Biplot^giii,  1 46. 

EodopleuTO,  140. 

F^iri  naceousendoiparm  or 

Birwtion  of  fleecln,  148. 

Eodosmo"^?,  563. 

albumen,  151, 

Biscoid  floreta,  79. 

Endosperm,  150,  151. 

Faaciation,  82, 

Disk,  70,  4*7. 

Endofijierna-oelLi,  forma- 

Faseieulate learet,  44.       M 

Bis«ect«l  Icarea,  58. 

tion  of,  537. 

roota,  19.                   ■ 

JDiaBepiraeiita.  134. 
BtMtidiou&.  41. 

EndoFstome,  130, 

Fasciculus,  80,                   ■ 

Bndothwium,  63a 

Fbui.  lUL                         ■ 

Bistinot,  m. 

En»ifc*rm,  53. 

Favello!,  433.  594.            ■ 

Bifttribution,  feological 

Entire  leaves,  51,  55, 

Felted  tiMue,  502.             ■ 

causes  of,  6;iD. 

sepals,  100, 

Femide  flowcra,  90.           ^| 

BiTAriciLte,  30. 

Epical^,  08. 

Fenestrate,  144.                  B 

BiTorgent  wpob,  101* 

Epicarp.  133. 

Fermentation,  574;«         ^M 

^ 

-  .J 

J^^ri^l 

^ ^^^^H 
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Ffmi^Tnorphology  0^41  ft. 

Foramen,  129. 

G«ntiin»l  conHisolet*  608, 

,  wp  Piicluction  of,^  1  ♦ 

ForotM,    phTBiuloffioftl, 

en. 

.  rt^in*  of,  5ia 

542,         ' 

Gt^rntinition,  621. 

Fertile  flowers,  90. 

Form  of  o»'lU.  472. 

GiUbi:>ii»,  lin>. 

Forniitionft,  flonisof^672. 

jMrtiils,  104. 

of.  614. 

FtrnW  florm*.  672» 

C;i«ht^-,v.nt,  (i2. 

,  CIO*,  615. 

Foi-iU,  kinds  of.  670. 

(r  ■          ■■=>.  fi2. 

.  lelf.,  614. 

<•                 iW^>,  513v 

F«rtilieition  of  otu1i«, 

Free.\l5. 

iMniuxwir,.  iiimnents,  114. 

507,  ma  61  :j. 

Frp^-«»11  formation*  531 » 

GlMis,  145. 

Fibre,  pritnitiT^,  47U, 

534, 

Olebtt,  44I>. 

— .  woodv.  f»<>r 

cpntml  pi  Aoenia,  1 25. 

Olohose  crmtt  fiO. 

Fibrilbr,  lii. 

OlobiibokThar»M5ei^500. 

Fibriliof  rt>oli,527. 

stipulm,  49. 

Glomcniliii,  60. 

Fibrote;  487- 

Fniiu.  chnr«cti«r«  of.  131, 

Glume,  110. 

Fibrous  oelU  483* 

Glumelbi,  Ua 

Fibrous  Ibtw  of  Mono* 

.debMMof.  133. 

GlutiiMMu,  62, 

oDtjkdo^  517. 

Oonidit.  154. 

Fibroua  root«,  19. 
FSbro-raieiilair  blind !««» 

p<»ljtlMkiiiki.  14a 

Gonophor«,  «T* 
Greftmg.  585, 

fi06. 

Fhitkuliuk,  30. 

Omuloif.  495. 

Fllaiii^nt,  IKi 

Sm,                               Growth  of  Diootyledons, 

Filiform,  li;i. 

F^n,443,68^ 

5:5k 

o^lk  47a 

Gun,  407.                                   J 

1  vcodation  of,  576.               ■ 

<hitt*iMralw.57>i.                      J 

589. 

Funicidtis,  129, 14&. 

OjiDMiMTiittJi.  in,  15.         ^H 

Furfuraoeotia,  02. 

-.!-,««]»  of,  128.             ^M 

Flt«dolk.407* 

Purrow«l,3a 

1  Mwjomm  of,  60a       ^^ 

W\mm^m. 

FWiform  oi>lU«  475, 

Flo«lit^a8,ei. 

roowia 

^.iioUMoceoa.          ^J 

FioflOKM^aaL 

^,  tibMniiii  of,  117.           ^H 

W[amlmaf9hgm,^ 

GdbaliM.  148. 

(HntnoMpomv  10.                 ^^H 

QAli«ta,IOa. 

GjnsnumilKk                    ^^M 

a». 

Ojiuindrous.  9i\  119,            ^^M 

PloKrtjH  7i^,  n»6. 

Of^Utinotts  etmi  of  o«IU. 

Gytwodropbon*.  97.             ^^H 

KloKurr,  Kl, 

47U. 

GvtiobMio.  1U6.                    ^H 

nownr-byd,  72, 

OOTDinsto.40. 

G^n^of<»,  97.                    ^H 

Floiv«n»  *' doubling"  oA 

Oenitiiia,58L 

^^^1 

158. 

QtimiiiMloii,  fiSSv 

UMi  of  nkotfl,  547.             ^H 

Kninui,  Imp.                   ^H 

.  fwmtml  orffuu  a«; 

Omen^  ntmm  oC  100, 

111 

165. 

Umir*,  510,                              ^H 

,  pwl«of.  R5. 

IIidfHMiuitant,  71.                  ^H 

Fluidi*  dilTuiikin  of,  MV4. 

Gimmitioa,  mioiitaoeooi^ 

llsstmte,  53.                             ^M 

M4. 

Umulm,  54,                           ^M 

FluitAns^aS. 

Gmmw  titmmcftmr,  I7fl 

flMH-vood,  5Sa                   ^H 

Folded  rmbrTo.  153. 

Omuk  n/^iuv^  of.   \y&. 

ll««t  of  plinta,  622.              ^^H 

FoliMmnu  coirlcdonA, 
152, 

177. 

pednnate,  82. 

Fotiok  5a 

597.                                          1 

Follieln,  14  L 

ba3dim.tM. 

Food^  rlnbomtion  ol^  571. 

OfoUtsr*  botmie^,  670. 

H<*bHl«D,4                            ^M 

orpUuU,55a 

GfrnHwiLWH 

702 


OEKERAL  AND  OLOSSAEIAL  HTDEX. 


Heterogeny,  545. 

Heterostylia,  616. 

Heterotropous,  130. 

HUuni,  130,  149. 

Hirsute,  39,  62. 

Hispid,  62. 

Hooked  embryo,  152. 

Horizontal  ovule,  129. 

Horny  endosperm  or  al- 
bumen, 151. 

Humifusus,  33. 

Humus,  560. 

HvbridirAtion,  617, 618. 

Hybrids,  159, 169. 

from  grafting,  584, 

587,621. 

,  names  of,  169. 

Hydrophyta,  10. 

Hypocotyledonary  axis, 
22. 

Hypocrateriform,  105. 

Hypogynous,  94. 

scales,  HI. 

Hysterophyta,  10, 443. 

Imbibition,  626. 
Imbricate  buds,  70. 

Aestivation,  99. 

leaves,  44. 

Imbricative  fiD!jtivation,99. 
Imparipinnate,  59. 
Imperfect  flowers,  90,1 12. 
Impressions  of  plants,670. 
Inarching,  585. 
Incised,  56. 
Included,  118. 
Incomplete,  90, 112. 
Incumbent  cotyledons, 

152. 
Indefinite  bulbs,  27. 

inflorescence,  74. 

Induplicate,  71. 
Indusium,  419. 
Inferior,  95. 

fruits,  137. 

ovary,  122. 

Inflated.  102. 

petioles,  63. 

Inflorescence,  24,  72. 

,  extra-axillary,  82. 

Infrutesccnce,  147. 
Infundibuliform,  101,105. 
Innate  anther,  114, 
Insertion,  4C), 
of  floral  organs,  45. 


Integuments  of  ovule,  129. 
Integumentum  extomum, 

130. 

internum,  129. 

Intercellular    passages, 

512. 
Internal  anatomy,  515. 
Internodos,  22. 
Interpotiolar  stipules,  50. 
Interruptedly  pinnate,59. 
Intrapetiolar  stipules,  50. 
Introrse,  119. 
Inidine,  496. 
Involuoel,  74. 
( Jungermanniaoese), 

424. 
Involucre,  74. 
( Jungermanniacese), 

424. 
Involute,  72. 
Iodine  test  for  starch,  495. 
Irregular  calyx,  101. 

corolla,  105. 

perianth,  108. 

Irregularitv,  88,  95, 104. 
Irritability,  626. 
Isomerous,  91. 
Isostcmonous,  117. 

Jointed.  38. 

Juga,  59. 

Jussieuan  System,  190. 

Keel,  105. 

Kingdom,  Vegetable.  194. 

Knots  of  Dicotyledons, 

523. 
Labellum,  109. 
Labiate,  107. 
Laciniate,  57. 
Lacunte.  512. 
Lffivis,  39. 
Lamina,  46. 

of  leaf,  51. 

of  petal,  103. 

Lanate,  39,  62. 
Lanceolate.  53. 
Lateral  embryo,  153. 

stvle,  127. 

Latex,  578. 

Laticiferous  canals,  514. 
Ijattice-nerved,  52. 
Laws   of  development, 

545. 
Layers,  583. 


Laying,  583. 
Leaf,  §9. 

,  fall  of,  529. 

Leaf-bud,  66. 
Leaflets,  51,  5a 
Leaf-region,  24,  31. 

sc»ile-region,  23, 25. 

sheath,  48. 

stalk.  46. 

Leaves,  absorption  by, 

564. 

,  arrangement  of,  39. 

,  development   of, 

540. 

,  fonns  of,  62. 

,  modifications  of.  62. 

,  structure  of,  528. 

,  veins  of,  529. 

Legume,  141. 
Lepidotus,  62. 
Liber,  501,  523. 
Liber-cells,  501. 
Liber-region,  506,  520, 
Lichens,  morpholoer  of, 

441. 
,  reproduction  of^ 

589. 
Life  of  plants,  468,  542. 
Light,  action  of,  571. 

,  influence  of,  571. 

Ligulate  corollas,  105. 
Ligule,  50. 

Liliaceous  corolla,  104. 
Limb  of  calyx,  101. 

of  corolla,  105. 

of  petal,  103. 

Lindley's  System,  193. 
Linear,  53. 

Linear-lanceolate,  54. 
Linnfean  Svstem,  182. 
LirelliB,  44^. 
Liverworts,   morphology 

of,  425. 
,  reproduction   of, 

597. 
Lobed  leaves,  56. 
Lobes,  61. 

of  anther,  114,  116. 

of  calyx,  101. 

Loculi  of  anthers,  116. 

of  ovaries,  123. 

Loculicidal,  135. 
Locusta,  spikelet  of  a 

gras.s.  110. 
Lc^culffi,  HI. 
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liommtniD,  141. 

Luminontj  of  planU,  ft24. 

Lycopodiacm,    morpho- 
logy of,  />1»7. 

— — .  rcprodiiction    of, 
C02. 

,  ■terns  of,  515. 

Ljret«,  57. 

MAce,  150. 

Mapiitiide  of  celK  476. 

Male  flowers,  90. 

Malpighiaces,  stems  of, 
5-Jl. 

Maninroves,  20. 

MuTMcent  calyx.  103. 

Marinns  of  leaVrs,  55. 

Marine  plants,  501. 

Marsileaceie,  niorpholoffT 
of.  411. 

.  reproduction  of, 

002. 

Mcalr  endosperm,  or  al- 
bumen, 151. 

Medulla.  523. 

Medullary  rayn,  520.  523. 

8h<«th,  520. 

Metnispores.  (i02. 

Memhrane.  cell-.  477. 

Membrane  of  cells,  com- 
position of.  487. 

.  poroi«ity  of,  477. 

Membranous.  01. 

^ferenchyma,  .'WO. 

Mericarps,  \^. 

Mesocarp.  1.^3. 

MesotheiMum.  5.31  >. 

Metamorpliosed    leayea, 
*«. 

Metamorphosis.  .*W. 

^lethods  of  study,  3. 

MetiH.  «im. 

MicroKonidia,  .Wl. 

Micropyle,  VM  149. 

Microscope.  5. 

Microsporia.  <)l>2. 

Midrib.  51. 

Milk.remels.  514. 

Milky  juicem  ,''»7'*. 

Mineral  products,  578. 

Mistletoe,  21. 

Molecules.  471^. 

Monadelphous.  94,  119. 

Monandrous.  117. 

Monllifunn,  114. 


Moniliform  ducts,  502. 
Monocarpic,  547. 
Monochlamydeous,  90. 
Monocotjleclones,  10, 14. 

,  roots  of,  524. 

,  stems  of.  516, 

Monoclinous,  615. 
Montecious,  90. 
Monopetalous,  93,  103. 

corolla,  105. 

MonophvUous,  108. 
Monosepalous,  93,  101. 

calyx,  101. 

Monotlialamic.  137. 
Monstrous  carpels,  121. 
Morphology  of  Cryptoga- 

mia,  l.\3. 
of  PhaneroffamiA, 

11. 
flosses,   morphology  oC 

420. 
.  reproduction  of, 

580,  597. 

,  stems  of.  515. 

Moycments  of  plants,  624, 

629. 

of  protoplasm.  551. 

of  spermatozoids, 

553. 

of  tendrils,  6.30. 

of  zoospores.  .'m2. 

Murilainnous  endosperm 

or  albumen.  151. 
Mucronate,  55. 
M.iUmi,  61S. 
Multiiuinite.  59. 
Multiloculnr  ovary,  123. 
Multiple  fruits.  1.37. 

pistils,  142. 

Multiplication.  8?^.  .'»79. 
Muriform   parenchyma, 

."MM). 
Myct»liuni.  444. 

Xakcil  buds.  69. 
-  flower.  90. 
Na  pi  form  root,  18. 
Xatant.  (\\. 
Narural  c1nf*siflcation,186. 

families,  160. 

Xavicular,  1(V|. 
Nectary,  104. 
Xcctnrics.  H18. 
XiTvature  of  leaves,  51. 
Norvt»«,  51. 


Neuter  flowvn,  90. 
Nitrogen,  soiuoes  of,  561, 

573. 
Nodding,  37. 
Nodes.  22.  39. 
Nodose,  ;J8. 

Nomenclature.  163,  164. 
Nucleolus,  491. 
Nucleus  of  cells,  491. 

ofoyule,  129. 

Nuculanium,  144. 
Nucule  of  Characeop,  596. 
Nucules,  141. 
Nutans,  38. 

Nutrition  of  cells,  554. 
Nymphsnceie,  stem  of, 

521. 

Obcordate,  53. 
Oblique,  54. 
Obliquity,  97. 
Oboyate,'  53. 
Obtuse.  55. 
Obtolute,  71. 
Ocrwi,  50. 
Ofl'seti*.  33. 
Oils,  essential,  498. 

,  fixed,  497. 

,  yolatile,  577. 

Oily  endosiierm  or  alba- 

men,  151. 
Opercular  dehiscence  of 

anthers,  117. 
Operculum  of  MoMes.421. 
Oppj^ite.  40. 
OrbicMilar,  .^3. 
On'hids,  roots  of.  .Ml. 
Orders,  Linmcan,  1^4. 
-     - ,  name*  of,  169. 
Orpnnic  acids,  573. 

structure.  544. 

Orpin  izini;  force,  542. 
Organs.  4<VK. 

.  development  of..>40. 

,  elementary.  4t59. 

,  essential,  *.N». 

,  internal  anatomyof, 

51.'». 
Organs  of  Flowering 

plants.  11. 
On^lianohaceic.  21. 
Ortluttropous,  130. 
Osmose,  562. 
Ovary,  120. 
Ovate,  53. 
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^^^^    Orate-lauceoUtis,  M, 

Pentamerons  flowers^  87* 

Pileorhiia,  525v      ^^ 

^H^            Over  hanging,  38. 
^H             Ovule,  120. 

Pentaedchous,  41, 

Piloae*  a9»  62.                 ■ 

Pepo,  147. 

Pinnie,  58.  61.                ■ 

^H             ^— ,  characters  of,  12B. 

Perennial  plant*,  547* 

Pinwjite,  58.                      ■ 

^H              ,  deve  Jopment  of,  54 1 . 

PimiAtifid.  56.                  ■ 

^H             ,  of  AugioAperm^ 

Perfect  flowcre,  90. 112, 

Pinnati partite,  5^            H 

H           6ia 

Perfoliate,  55. 

Pinnatisect^  56.                 H 

H            — »  of  OjmnmpermA, 

Perforated  oella,  482. 

Pinnule*,  61.                     V 

■                008. 

Pcriantli,  9«. 

PUtilliferotta,  90.               ■ 

^H             of  Pbanerogamia, 

,  cliaractera  of,  106. 

PiBtila.  cbaracf4?r»  ot  130L   - 

■                 607. 

'ofGraaaca,  UO. 

,  structunp  o^  530, 

^H             Oxjgen,  eTolution  of^  571  * 

of  J  migennanaiaoeaj. 

Piteber-planU.  63» 

^H             Oiono,  Aotion  of,  561. 

424. 

Pilcher«,  63, 

Pericarp.  133. 

Pith  of  Dicotyledons,  520, 

H             Falato,  107. 

Perichajtial  leavea,  421, 

52:i 

H             Palaa,74,  110. 

424. 

Pita  of  ceU-membFuiek       • 

^m of  capituU,  78, 

PerichiiLium,  424. 

479. 

H              Paliiiiit«.  m 

Periderm,  .V24. 

PitU^  ceUa,  48a 

V               Fulmiad,  57. 

Peridiura,  41t>. 

durta,  rii^L 

PBlrninervf^,  52, 

Peri  gone.  98. 

epidermal  cell*.  485, 

Pfllmipartit*.  57. 

( JuDgermanniooeiB), 

Placenta,  121,  124.               , 

Palmipiniiiite,  61, 

424. 

Plttoentoida,  530. 

Palinisect,  57. 

Perigonial  learea,  424. 

Plaited  ft^ivation.  9$. 

Panicle,  7t>. 

Peri^^yniuTn,  112. 

Plan te,de«»cript ion  of. 1 70. 

Paper,  botanical,  4. 

Perigj-nouH,  94,a'>. 

Papilionaceous  corolk, 

Period  icil  J  in  planta,  547* 

,  food  of.  558. 

im. 

Peripliorical  omlwyo,  153- 

;  fossil,  670. 

1                     Pappus,  103. 

Perisperm,  15L 

,  life  of,  468, 

^^              ParaiT4^!1ulos««,  4R7. 

Pertstonie,  421. 

— ,  skeleton  oi,  487. 

^1              ParaUeUnerved,  51. 

Poritheciii,  442, 446. 

Plicate,  71. 

^H              PartmchyniJt,  500. 

Persistent,  a**,  108. 

Plicate  icetiTfttion,  99. 

^H              Parititai  plaoentju,  124. 

caljx,  102. 

Plumule,  15,  66, 122, 15SL 

^»              Pari  pinnate,  59. 

coroHa,  106. 

Podoaperm,  129. 

Partitd  petiole.  4H,  58. 

Peramiate,  107. 

Pollarding,  .^L 

Ptt!i8aee«,  intercellular, 

PetoU,  103. 

Pollen.  113. 114, 119, 605k= 

512. 

strap-like,  104. 

of  Gjnmospermlii 

Patelke,  442, 

PetaUid,  im. 

600. 

Pat^^nt,  31). 

PoUen-masaea.  119,  605. 

Pedate,  (30. 

PoUen-tubeii.  607. 612. 

^              Pedatifid»  57. 

Petiole,  4»»,  48,  148. 

PoUinia.  120,  Oa'i. 

^H             Pcdatip^rtite,  57. 

^— ,  etrupture  of,  529. 

Polyndt'lphoua,  119, 

^H              Pedatiiiect.  57. 

Petiolule,  bS. 

Pulvandrouft,  117. 

^H              Pedicel,  73. 

Petri  Sod  plants,  670. 

Polvcotrledonoiu*,  152. 

^B              Peduncle,  73. 

Phanero^njia.  10. 

Poly  gam  oua,  90. 

— »  foliaoeoufl,  82. 

—, reproduction  of,604* 

Polyy;onal  tx^Us,  474. 

Palitt,  442. 

Phvllaries,  74. 

Polypetolouj*,  Ji3,  103. 

Peltate,  55. 

PhVUwrfanine,  493. 

corollas,  UH. 

PhVlloif  1^,47,48. 

PolyphvUoua.  106. 

Plijllodiu,  C2. 

Polyisepalouft,  93,  100. 

PendpTit,  3S. 

PUVllotaij,  40, 

calvx.  100. 

Pohthatunic,  J  37. 

Pendulous,  iiO. 

— —  of  flo  werfl,  86. 

orule.  129. 

Phylloianthine,  493, 

Pomum,  147. 

Fenietllate  stigmas,  127* 

Physiolo^'cal  forces,  542. 

Porw,  136. 

PennhiPrre*!,  52. 

— —  prooe«8C8,  550, 

Porosity  of  membninew 

Pentadelphouft,  119. 

Phjftiology,  468. 

477. 

H^HHBrii 
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Porotj*  CfWM,  480. 

Raphe,  13}. 

Reticulated  TMscla,  604. 

^-^  dehwoenof  of  an- 

Rajihide*.  490. 

Betiniwnilum,  lliU, 

thens  117.  IM. 

Rav.  7«, 

BctnMMsrratis^  56,                 ^M 

of  fruit,  134, 

Ravm  m«KlullArT,520,523. 

JUfUm,  55.                         ^^H 

Posrrt?ntitioti«  bulbi,  27. 

EoceptAcIci  of  daw«ra»  SH, 

Ber^nion,  620.                   ^H 

Prffflomtinn,  1»8. 

96, 

Berolute,  ."ill,  72.                ^M 

i'nefolUtion,  70. 

- — ,  anatomy  of,  630, 

Rhitome.2K2o.30.            H 

FnemitittouA  biilhi,  27. 

,  ooronioii,  78. 

Rhizotaxy  (arrangemsiit     ^H 

Prinwify  roerabriiw",  477. 

(Fucttoea:).  168. 

ofroou).  17,                    ■ 

Pnminc,  15(».  IfifMHL 

(Fungi).  171. 

Rhomboidal.  f^.^                  ^M 

PrimitiTe  fibre.  471*. 

Befvptatnilar  tube.  95, 

Ribs.  51,  529.                      ^1 

Primordial  utricle,  48^. 

Ribbt^d.  :is.                       H 

Pruouitio  celK  474. 

Reclinnte.  7L 

Bifid  of  MonocotTledoiii,   ^| 

BodupUciUe,  99. 

518.                                  ^ 

Phmant,  phjsiologioal, 

BdlmdpariaiitKlOS. 

Ringient,  107.                              1 

Hingiuir  of  stems,  570. 

Roota,  16.                                    ; 

Proeumbonti  38. 

Bogionfl  of  altltudo,  645. 

pRwnaiive  TaiotilAr  btrn- 

H«tfuliirmlrTt.  lOL 

,  adTetititiooa.  18,                ,„ 

,  aerial.  19.                  ^i 

Ptopngilton^  582. 

con.lli.  I(H. 

,  aiial,  17.                    ■ 

Prowiiflb7iiii^&00.501. 

flower,  88. 

,btidsi>ii,21.              H 

Prortrmfce»3a 

BMiifortn,  r»:i. 

,  deTtflopment  of,         ^| 

ProUndroiu,  615. 

Rcpwid,  56. 

539.                                  ■ 

Proteinaoeoiu  maUDTS, 

IUrpeni,38. 

,  diftolioii  of.  539.        ■ 

57fi. 

R«plum,  125. 

— ,  flbrUa  of,  19.              ■ 

ProehallhiiH.  aw. 

B»pr««entatif«  apeeiai, 

,  leUotiiif  |>oirer  of,      ^ 

Pn>tlu.Hu»,41(»,  4MfZ 

56a                                       \ 

BmodiictioD,  Mxml, 

Pn9toiMna,600. 

.  tubaroua,  17.  5:47. 

FrotoplMm*  489. 

Bool-iloGk.2l,25,3a.              < 

,  mof«meote  of,  551. 

ofAl9B;669. 

BoiMMNii  corolla,  101.             . 

Prainow,  62. 

Anpofpone^  506. 

Eoi«ikto,44. 

Pubwwnt,  63. 

ronferroid€«,  591. 

liotnie  comlln,  l<)5. 

Pulnnua,  419, 

DtatotnacviP,  WO. 

kiftalioti  lif  cr)t-iiap,551. 

Putamen,  1331 

Kiiminalcd  ffKlosperin  or 

P)wl43, 

Wwnm,mh 

nlbumi^n,  151. 

FliOMfK.5ea 

Runanato,  57. 

QiMdiilMiQlv«illi0r,116w 

Wna^m. 

Mmum^dA. 

Q^itarawjIbwenKS?. 

Luliaiia.  5601 

t 

Qiiknary  io«rer«,  67. 

8aml«,l02.                             ' 

Quinalis  60. 

MamlnMNflOa: 

p«(aU.  104.                      , 

—  uomm,im,em. 

StgiHatii,  69,               ^^^d 

wtiTiti<iii,W. 

SMDan,14a.             ^^H 

* 

604. 

8ap,  aaonil  of,  565.  ^^^M 

BMai«,m 

Sporog^aaiui,  603. 

lUtlo^mii,  60a 

,  onido,  565.      ^^^H 

BMniiMmociaa 

,dw«iiof,56l!^^H 

Bac^tui^dO. 

luJStca, 

— ,MbonMt.m^m^M 

lUdiani  fbrtta,  70. 

flkiKWOod,  623.                 ^H 

Hadiatr.  127. 

514. 

8apinda<«a,.itaiaaof«5iU.  ^ 

Racliml  Wtm,  40. 

mminB,m9^donoth77. 

Sarcvoarp,  13^                          J 

iMiokv  15, 16,  IA2. 

nmpkmikmkciu]mt^b7^ 

tMmwa,  62.                       ^J 

Badii  niillidm,  tO, 

Bamal  lsTfa»  46. 

lUmtaoitioii,  67. 

Plumbtftnaooitl  129. 

ScBlca,  70,  5ia                  ■ 

olcQ»lka,107.         ■ 

ro6 
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SGalj,62. 

bulb,  26. 

Scandenfl,  38. 
Scape,  73. 
Scattered,  40. 
Schizocarp,  135. 
Scorpioid  cyme,  80. 
Screw-Pines,  21. 
Scurfv,  62. 
Scutella^  442, 
Secondary  layers,  479. 

spiral,  42. 

Secretion,  575. 
Secretions,  canals  for,  514. 

,  reservoirs  for,  514. 

Secretory  system,  513. 
Secundine,  130,  150,  611. 
Seeds,  characters  of,  148. 

,  vitality  of,  546. 

Segments,  61. 
Selecting  power  of  roots, 

563. 
Sensitive  plants,  628. 
Sepaloid  perianth,  109. 
Sepals,  100. 
Septa  of  cells,  475. 
Septenate,  60. 
Septicidal,  135. 
Septifragal,  134. 
Septum  of  anthers,  116. 

of  fruits,  132. 

Sericeous,  62. 
Serrate,  56. 
Sessile,  47,  54. 

flower,  73. 

leaves,  47. 

stamen,  113. 

stigma,  120,  126. 

Seta  of  Mosses  &c.,  420. 

Setae,  62. 

Setose,  39,  62. 

Sexual  reproduction,  587. 

Silica,  excretion  of,  578. 

Siliceous  deposits,  487. 

Silicula,  144. 

Siliqua,  144. 

Simple  fruits,  140. 

leaf,  51. 

pistils,  122. 

Simultaneous  vascular 

bundles,  507. 
Sinistrorse,  100. 
Sinuate,  57. 
Sinus,  101. 
Size  of  cells,  476. 


Skeleton  of  plants,  487. 

Sleep  of  plants,  626. 

Slips,  583. 

Sohtary  flowen,  73. 

Sori  of  Algae,  431. 

of  Ferns,  416. 

Sorosis,  147. 

Spadix,76. 

Spathe,  74. 

Spathulate,  53,  55. 

Special  reoeptacle(Fangi), 
171. 

Species,  names  of,  159, 
164, 166. 

,  nature  of,  156. 

1  origin  of^  161. 

,  representative,  637. 

Specific  character,  177. 

Spectrum,  rays  of,  571. 

Spermatia,  433, 589. 

Spermatozoids,  553. 

of  AIg»,431. 

Sperm-cells,  600. 

Spermocarpia,  10. 

Spermogonia,  442. 

Sphalerocarpum,  141. 

Spheroidal  cells,  472. 

Spike,  76. 

Spikelet,  76,  110. 

Spines,  62,  65,  510. 

(leaf),  55. 

Spinose-serrate,  56. 

Spinosus,  39. 

Spinous,  62. 

Spiral  embryo,  152. 

fibrous  cells,  483. 

growth,  629. 

(leaves),  41.    ' 

structure  of  mem- 
brane, 477. 

vessels,  502. 

Spongioles,  527. 

Spontaneous  generation, 
544. 

Sporanges,  154, 410. 

Spores,  154. 

,  resting,  593. 

,  vitality  of,  546. 

Spore-fruits,  411. 

Spore-sacs  of  Algae,  431. 

Sporocarpia,  10. 

Sporocarps,  411. 

Sporogamia,  10,  602. 

Sports,  620. 

Spur,  102. 


Spurioua  < 

124. 

Spurred  petala,  104. 
Stalked  scalM,  62. 
Stemflna,  chmnaUnci, 

113. 
,  compound,  1 14, 1 19, 

541. 
of  Gymnoepennia, 

117. 
Staminiferoua,  90. 
Staminode,  lia 
Standard,  105. 
Starch,  4S5,  570. 
Staich-granules,  494. 

,  test  for,  495. 

Statistics  of  Teeetation, 

667. 
Stellate  oella,  474. 
Stems,  21. 

1  anatomj  of,  515. 

,  development  of, 

538. 
Sterile  flowers,  90. 
Stichidium,  431. 
Stigma,  120. 
Stigmas,  characters  of, 

126. 
Stigmata  bicruria,  127. 
Stigmatic  surface,  121. 
Stings,  62,  513. 
Stipels,  50. 
Stipitate,  97. 
Stipules,  46,  48,49,51. 
Stipidate,  48. 
Stock,  35. 
Stomata,  508. 

,  deTelopmentof,537. 

Straight  em  hrro,  152. 
Striate,  39. 
Strictus,  37. 
Strobile,  76. 
StrobUus,  148. 
Stroma,  445. 
Strophioles,  150. 
Structure  of  flowers,  86. 

of  leaves,  528. 

of  petioles,  529. 

of  plants,  468. 

of  roots,  524. 

of  stems,  515. 

Style,  120. 

,  characters  of,  126. 

,  structure  ofi  530. 

Stylospores,  445. 
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Saberous  kyor,  520,  524. 
Submerged   leares,   61, 

529. 
Subordert,  170. 
SubrotuncU  53. 
Subfltitution,  97. 
Subulate,  53,  114. 
Succulent,  61. 
Sugar,  485,  497. 

,  secretion  of,  576. 

Superior,  95. 

fruita,  137. 

OTary,  123. 

Supprenion,  88,  90,  91. 
Supradecompoeite,  58. 
Surfaces  of  leares,  51.  61. 
Suspended  OTule,  129. 
Suspensor,  608. 
Sutural  debiscence,  117, 

134. 
Sutures  of  anther,  114. 

,  dorsal,  121. 

,  ventral,  121. 

SjconuH,  147. 
Sjmmetrical  flower,  68. 
Syncarpium,  142. 
Sjncan^ous  fruits,  137. 

pistil,  122. 

Sjngenesiou9,  94,  119. 
Synonyms,  167. 
System,  ai^rial,  rA2, 

,  cellular,  505. 

,  t'ortical,  508. 

,  fibro-vascular,  506. 

,  secret <»ry.  513. 

Syst<>niatic  botany,  155. 
Sy^tteni  of  Bentluun  and 

llitoker,  l\H. 

ofDeCandollo,  nJ2. 

of  Kndlichfr.  11>2. 

of  Justtieu,  1*>0. 

of  I  Jndley,  \W\. 

of  Linnii'us.  1?*2. 

Svhtenis,  artificial.  181. 

,  imtural,  18<». 

of  classification,  181. 

Tabular  cellii,  472. 

jiarfnc*iyma,  500. 

Tannin,  579. 
Tnp-root,  17. 
Twthof  calvx.  101. 
Tojrmen.  llH>.  149. 
Tc^nncnta,  iVX 
Tela  conU'iU,  502. 


Temperature  of  plants, 

622. 
Tendrils,  63. 
Teratology,  83. 
Terete,  38. 
Terminal  buds,  22,  66. 

infloreacenoe,  72. 

Ternary  compounds,  573. 

flowers,  87. 

Ternate,  (50. 
Temato-pinnate,  60. 
Tertiary  layers,  485. 
Terta,  130,  149. 
Test.s,  494. 
Tetradynamous  118. 
Tetramerous  flowers,  87. 
Tetraj*i)orej»,  580,  589. 
Textun»  of  leaves,  61. 
Thalaniifloral,  95. 
Thalamus.  85.  W,  530. 
Thalloganiis.  10,414. 

,  reproduction  of,600. 

Thallophyta,  21,  154. 
.  morphology  of, 

427. 
,  reproduction  of, 

589. 
Tlmlhis,l,')4,427. 
Tlirtw,  154. 
Thonis.  65,  510. 
Throat  of  calyx,  101. 

of  corolla,  105. 

Thyme,  77. 

Ti^cllum   (hypocotyledo- 

nary  axis).  *J2. 
TisAue.  conducting,  .'>30. 

,  feltcil,  5<»2. 

,  kinds  of.  4\»9. 

,  vascular,  471,  502. 

Tonient«»f»c.  r»2. 
Torus.  \»7.  112. 
TrnnHpiration.  566. 
Tmn9|M)rt  of  plants,  635. 
Triaddphous,  119. 
Triandrous,  117. 
Triangular,  3S,  53. 
Tribt-s.  170. 

Triohogyne,  4:J.*1, 590, 593. 
Trigonous,  .*iJ^. 
Trinicrous  flowers,  87. 
Triniorphijim.  615. 
Tripiniuite.  TiO. 
Thpinnatifid.  58. 
TripinnatiM^ot,  r»8. 
Tnple>uerved,  52. 


Triquetrous,  38. 
Tristichoua,  40. 
Tnmk,  34. 
Tryma,  145. 
Tubeofcalyx,  97, 101. 

of  corolla,  105. 

,  reoeptacular,  95. 

Tubers,  stem.,  29. 
Tuberous  roots,  17,  527. 
Tubular,  101,  105. 
Tunicatcd  bulb,  26. 
Turbinate,  101. 
Turio,  33. 
Twining,  38. 
Typical  flower,  88. 

Umbel,  77. 
I'mbellule,  77. 
linbilioal  cord,  129. 
Undulated,  56. 
Unguis,  lOfi. 
Uni jugate,  59. 
Unilocular  anther,  116. 

ovarv,  123. 

Unisexual!  90,  112. 
Urccolate,  lOl. 
Utriclt»»,  ih\. 

,  primordial,  489. 

Utrioulus,  112,  141. 

of  Carex,  112. 

Uva,  145. 

Vagina,  46,  49. 
Vaginulo  of  Mosses,  421, 

5i»l>. 
Vulvate.  70. 
—     aestivation,  W. 
Valvt'H  of  fruits  1«W. 
Valvular    (sutural )    de- 

hiscvnce  of  anther,  1 17. 

of  fruiu,  134. 

Varieties,  15S. 

,  names  of,  1(58. 

,  nature  of,  157. 

Vana  nropria,  i>02,  5(C». 
Va.«<*uiar  tissue,  .MX),  502. 
Vaivulo>e,  4f^l, 
Vegetable,  definition  of, 

M2. 

Kingdom,  10. 

,  sTstematic 

view  of,  IW. 
Vegetation,  chemistry  of, 

55S. 
,  physiology  of,  551. 
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Vegetation,  statistics  of, 

667. 

,  zones  of,  641. 

Vegetatire  multiplioation, 

579.^ 
Veins,  *51. 
— —  of  leaves,  529. 
Velamen  radicum,  51 1. 
Venation  of  leaves,  51. 
Vernation,  70. 
Versatile  anther,  114. 
Verticillaster,  81. 
Verticillate,  40. 
Vessels,  502. 

,  development  of,  537. 

,  laticiferous,  514. 

Vexillarj  estivation,  99. 


Vexillum,  106. 
Villous,  62. 
Vinegar-plant,  555. 
Vidoous,  62. 
Viscum,   epidermis  of, 

511. 
Vital  force,  542. 
Vitality  of  seeds  and 

spores,  546. 
Volatile  oils,  577. 
Volubilis,  38. 

Wax,  excretion  ot,  578. 
Whorlod,  40. 
Winged,  38,  49. 
Wings,  105. 
Winter-buds,  70. 


Wood  of  Diootyledons, 

520. 
Wood-region,  506. 
Woody  fibre,  501. 

Xantho-protein,  494. 

Yeast-plant,  554. 
Yew,  wood-oells  of,  485. 
Yuoca,  stem  of,  518. 

Zones  of  vegetation,  632, 

641. 
Zoospores,  552,  590. 
,  development  of, 

535. 
,  movement  of,  552. 


THB  END. 
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Ihmj  4ta.  Cobur«d.  7#,  6rf,  each. 

,      FLOBUL^  SALVAGIC-E  TENTAMEN,    Sfo,  U 

.    MANUAL  FIjOBA  OF  MADEIRA-    FooUcap  Sto,  ww^d,  P«<* 

l-*'i,  n*.  tW,  ew^h  ;  f(>rmirig  toL  L.  16». 

.    TWO  MEMOIRS  ON  FERNS,  LANDSUELLS.  ETC.  OF  MA- 

drim.  I2mc>.  (V.6</. 

LOWKK    ANATOMY  AND  PHYSIOLOGY  OP  THE  BLOW  FLY.    Sfo. 
LTHIN.    PRINCIPLES  OF  NATURAL  FHILOdOPHY.    Fooliop  6to,  Si. 
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VAIf  VOORSTS  ALPHABETICAL  LIST  OF  BOOKS. 


MALAlf.    SYSTEMATIC  CATALOOUB  OF  EGGS  OP  BRITISH  B 
8vo,  83.  M. 

MAETIN.    CATALOGUE  OF  PRIVATELY  PRINTED  BOOKS.    8vo,2U 

.    MICROSCOPIC  OBJECTS.    8to.  14^. 

MEYRICK.    HOUSE-DOGS  JlSB  SPORTIXG-DOGS,    Fcap  Sro,  3»,  6rf, 
MOHL.    AJ&f  ATOMY  AKD  PHYSIOLOGY  OF  THE  VEGETABLE  CELL. 

MOORE  AND  MORE.    CYBELE  HIBERiaOA.    Port  8to,  I0s,&d. 
MORRIS  ATiu  JONES,    GEOLOGY,    let  Beries,    Fcap  8vo,  2s.  tW, 
MOSLEY.     NATURAL  HISTORY  OF  TUTBrBY.    RothI  8vo,  21*. 
MOULE.    HERALDRY  OF  FISH.   8fo,  21  *, ;  RojaJ  8vo.  for  Coloviring.  £2  $t 
NEWMAN.    DICTIONARY  OF  BRITISH  BIRDS.    8Ta  124. 

HISTORY  OF  BRITISH  FERNS.     Third  EtUtiun,  Sto.  18*. 


School  Edition,  foolacap  8to,  6#, 
— ™.    THE  INSECT-HUNTEKS 


AJUD  OTHER  POEMS. 


cap  8to,  2*.  M. 
NEWTON.    OOTHECA  WOLLEYANA.    Ptirt  L  royal  8vo.  JEI  1U.*W, 
NORTHCOTE  and  CHURCH.    QUALITATIVE  CHEMICAL  ANALYSI^i 

Po«t8vo,  lat.fK/, 
OWEN.    BRITISH  FOSSIL  MAMMALS  AND  BIRDS.    Sto,  jEI  11*.  QtL 

-^.    ON  PARTHENOGENESIS.     8vn,  bs. 

.    ON  THE  MYLODON.     Roynl  4U>,  £\  12.*,  M. 

PALEY.      M,4.NrAL  OF  GOTHIC  ARCHITECTURE.    Fcup  8to.  <W.  W. 

.    MANUAL  OF  GOTHIC    MOLDINGS.    Third  Ed.,  8to,  7*.  (kt 

-.    THE  CHURCH  RESTORERS.    Foolscap  Svo,  4r.  fWf. 

PENNELL.    THE  .4J^'GLER-NATURALIST.    Poet  8to,  10^.  6rf. 
PLAYFAIR  A!ir>  GUNTHER     FISHES  OF  ZANZIBAR.    Royid 4to,  jCS  'Jti 
PRESCOTT.    TOBACCO  AND  ITS  ADULTER,\TIONS.    Svo,  12*.G<r. 
PRESTON.    FLORA  OF  MARLBOROUGH.     i2mo,  a^.(U 
PRESTWICH.     GEOLOGICAL  INQUIRY  RESPECTINO  THE  WATER- 

bearing  Strwtla,  of  Oie  Coutvtry  around  London.    8to,  8*.  M.  J 

^ — -^^-^ .    THE  GROUND*  BENEATH  US.    8vo,  »wt*d.  3*.  6dL         m 

RECORD  OF  ZOOLOGICAL  LITERATURE,    8tq,  30*.  tmnunUy  (imi-m 
pubfishrd), 

SALISBURY.    GENERA  PL.\NT ARUM.    A  FRAGMENT,  CONTAININ     ~ 

fwirt  of  liriogamfP.     Svo.  5^. 
SAMUELSON.     HUMBLE  CREATURES.     THE  EARTHWORM  ANO 

Hoa'^eflj.    Second  Editicm,  post  Svo.  .1<.  6rf. 
^.     HUMBLE  CREATURES.     THE  HONEY-BEE.     Po 

8vo,  Ik. 

SAUNDERS  .vMi  SMITH.     MYCO LOGICAL  ILLUSTRATIONS. 

RojFiil  8vo.     In  psLTis  l(X«f.  i\d,  eac^h, 

SAUNDERS.    REFUGIUM  B0T.1NICUM;  FIGURES  AND  DF.SCRIP 

tioTV»  of  Littlr-kiiowii  or  New  Plants,     Royal  Svo^  Part«s  7j,  Cd,  cacIi. 
SCOTT.    A\:aTB-\L\K.^  \.^^TOQYT^^.i^    kluj.    Pari*  l-:i,  £1  l«.eadu 
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TAN  VOOBSrS  ALPHABETICAL  U8T  OF  BOOKS. 
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BBEMAinr.    BBITlsn  FERNS  AT  ONE  VIEW,    Bro,  Coloured,  6«. 
SKLHY.    BRITLsn  FtmEST-TBEES.    8to,  28*.  ! 

SHAki^PEAEE'S  BEVEy  AQBS  OF  MAN.  niiwtr»l«d,  aqimre  8to,  6#. 
SHARPE.  DECORATED  WINDOWS,  Sfo,  PUt«,  21*.;  Text,  10*,  <W. 
SHIELD.    eiNTS  RESPECTING  MOTHS  AND  BUTTERFLIES.    l2roo, 

ilKBOLR  PABTITENOGENESLS  IN  MOTHS  AND  BEES.  ero»  Ik 
SMITH.    BIRDS  OF  SOMERSETSHIRE.     Port  8vo,  7-.  OJ. 

;    BRmSU  DIATOMACE.E.    2  rol«,  royal  8?o.  X2  1 U 

80WERBY  A^fi  JOHNSON.    BRITISH  POISONOUS  PLANTS.    Po«t  S^o, 

.  BRITISH  WILD  FLOWERS.  CoIouwd^Sro, 

SOWERBY.    KEY  TO  THE  NATURAL  ORDERS  OP  BRITISH  WILD 

FIowCTn.    8to,  7iiJW. 
.     THESAURUS   CONCHYLIORUM.     P*rU  1-20.  ColouMd, 

£1  5«.  each. 
ePRATT  Airo  FORBES.    TRAVETiS  IN  LYCLL    2  Tob^  Sro,  XI  ir>f. 
SPRATT.    TRAVELS  AND  RESEARCHES  IN  CRETE.    2  roU  Sro,  £3. 
8TA1NTON.    MANUAL  OF  BRITISH  BUTTERFLIES  AND  MOTH& 

2  Tol«u  12nio.  lOv. 
.    NATURAL  HISTORY  OP  THE  TINEIN A-    Tdi^l-iaSro, 

.    TTXEINA  OF  SOUTHERN  EUROPE,    8ro,  iCi. 

,    TTNEINA  OF  SYRIA  AND  ASIA  ^HNOR    8to.  4#. 

OTEVTCNSON.    BIRDS  OF  NORFOLK.    VoU  i.  ^  ii..  8to,  10..  6«/.  rod), 

OTEWART.     ARCHITECTURAL   HISTORY  OF  ELY  CATHEDRAL, 
8?o,  £\  U 

fiTRICKLAND  ajii»  MELnLLE.    THE  DODO  AND  ITS  KINDRED. 

4to,  £1  U. 
SUNDAY  BOOK  FOR  THE  YOUNO.    IGnnK  2il  W. 
THOUGHTS  BY  A  PHYSIHAN :    BEINO  A  SECOND  8SBIB8  OF 

Rmeatiif  TbougbU.    Poet  8to.  5jl 

TUaWEUj.    MANUAL  OF  SEA-ANEMONEa    Port  8to.  7*.CVt 
TVLK  Aim  HENFREY.    ANATOMICAL  MANIPUL.iTl ON.    FrnpAro^di. 
WALLICH.    EMINENT  MEN  OF  THE  DAY.    (»6  Pliotogrmphii.)   Clolii, 

WARD.  HEAI.THY  RESPIRATION.  Smind  Edition,  foolmp,  «rw«d.  U. 
WATTS,  DIVINE  AND  MORAL  SONOa  Hluitfito^  H^^n  Sro,  7*.«W. 
WHITE.     NATURAL   HISTOEY  OF  SELBORIOL    Sdlt«d  hf  JnrTKS.  ^ 

FooldCBp  8tc>*  7«-  6(/, 
WILKINSON.    BRITISH  TORTRICES.    8to»  Ob, 
\MLKIN SON.  LADY.   WEEDS  AND  WILD  FLOWEHa    P^%o,llK<WLl 
WILLIAMS,     HANDBOOK  OF  CHEMICAL    MANIPULATION.     Ptoit. 

8to,  lAi. 


8  VAN  VOOBSTS  ALPHABSnCAIi  UBT  OF  BOOKS. 

WOTiLASTOK.    COLBOPTBRA  ATLANTIDDM.    6fo,  2U 

.    COLBOPTBRA  HESPBBIDUM.    8to.  10i.«. 

.    mSBOIA  MADBBE3f SIA.    Baptl  4to,  £2  2«. 

.    ON  THB  VARIATION  OF  SPECIES.    Port  8to,  6s, 

WOODWARD.    ON  POL.VRIZED  LIGHT.    Second  Edition,  8to,  3». 
YARRELL.    HISTORY  OP  BRITISn  BIRDS.    Fourth  Edition,  by  Pro- 

feBMr  NKWT05.    8to,  in  Montlilj  Parts,  2s.  6d.  each. 
.    HISTORY  OF  BRITISH  FISHES.    2  vols.  8to.  Third  Etlition. 

ON  THE  SALMON.    Oblong  folio,  sewed,  12s. 


200If00ISr.    A  JOURNAL  OF  NATURAL  HISTORY.    Is.  monthlj. 


NATURAL  HISTORY  OF  THE  BRITISH  ISLES. 

This  Series  of  Works  is  lUufltratcd  bj  many  Hundrpd  Engrayingd ;  evory 
Sppcies  has  been  Drawi  nnd  Engnivod  under  the  immediate  inspection  of  th'p 
Authors;  the  bent  Artists  have  been  employed,  and  no  care  or  ex]K*uec  has  been 
spared.    Each  Work  of  the  Series  is  sold  separately  as  enumerated  below. 

QUADRUPEDS.    By  Prof.  Bell.    (Second  Edition  in  the  press.) 

BIRDS.    ByMr.YARRELL.    Fourth  Edition.    Edited  by  Prof.  NE?rrox,  F.Rii. 

In  parts  nt  t>s.  (Mi. 
COLOURED  ILLUSTRATIONS  OF  THE  EGGS  OF  BIRDS.    By  Mr. 

Hkwitson.    Third  EiUtion.    2  vols.,  £-i  14«.  Gd. 
REPTILES.    By  Prof.  Bell.    Second  Edition,  12s. 
FISHES.    By  Mr.  Yarrell.    Third  Edition.    Edited  by  Sir  John  Richakd- 

SON.    §  yols.,  £3  i^, 
MOLLUSCOUS  ANIMAIvS  AND  THEIR  SHELLS.     By  Prof.  EnwARi> 

Forbes  and  Mr.  Hanlet.    4  yols.    8yo,  £G  lUs.     (Royal  8vo,  coloured, 

£13.) 
STALK-EYED  CRUSTACEA.    By  Prof.  Bell.    Syo,  ^61  5*. 
SESSILE-EYED  CRUSTACEA.    By  Mr.  Spkxcs  Bats  and  Prof.  Westwood. 

2  yols..  £3. 
STARFISHES.    By  Prof.  Edward  Forres.    15s. 
ZOOPHYTES.    By  Dr.  Johnston.    Second  Edition.    2  yols.,  £2  2s, 
HYDROID  ZOOPHYTES.    By  the  Rey.  T.  Hincks.    2  toIs.,  £2  2*. 
BRITISH  DIATOMACEiE.    2  yols.    By  Dr.  Doxkiv.    In  parta  at  2s.  M. 

each. 
FOREST  TREES.    By  Mr.  Selbt.    £1  8s. 

FOSSIL  MAMMALS  AND  BIRDS.    By  Piot  Owwr.    £\  Us.  (W. 
A  few  copies  hare  aL<o  been  printed  on  Largo  Paper. 


JOH^  NK^  NViO^^T,  1  PATEllNOSTEK  ROW. 
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